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PREFACE 


In 1978, the Lewis publications output was 213 research reports and 243 journal 
articles and conference presentations. The number of conference presentations (199) 
that were given at seminars and society symposiums was the highest in the Center’s 
history. The production of 267 contractor reports increased 16 percent over that of 
1977. In addition, 50 patent applications were filed and 35 patents issued.. 

In 1977, the Lewis Director initiated the Annual Award for Best Lewis Publication. 
The purpose of toe award is to encourage r_ad reward outstanding research and tech- 
nology contributions by Lewis staff members. The criteria for selection are quality 
and innovativeness, potential impact on the research and technology field, and the ex- 
cellence of the presentation. The publication date must be between July 1 of the pre- 
ceding year and June 30 of the award year. The winning publication is selected by the 
Lewis Research Advisory Board. The award is a framed certificate and $1000, 

In 1977, the first year of the award, the Best Lewis Publication was 'Isothermal 
Elastohydrodynamic Lubrication Point Contacts, Parts in and IV” by Bernard J. 
Hamrock and Duncan Dowson (TIPs D-8317 and D-8318). They are described in Ab- 
stracts N77- 11400 (p. Ill) and N76- 35509 (n. 89) of the "Bibliography of Lewis 
Research Center Publications Announced in 1977” and the "Bibliography of Lewis 
Research Center Publications Announced in 1976, ” respectively. 

In 1978, the Annual Award for Best Lewis Publication was presented for the fol- 
lowing two papers: "Unsteady Flow in a Supersonic Cascade with Strong In- Passage 
Shocks" by Marvin E. Goldstein, Willis Braun, and J. J. Adamczyk, which is 
described in Abstract A78-17270 (p. 6) and "Models for Some Aspects of Atmospheric 
Vortices" by Robert G. Deissler, which is described in Abstract A78- 14581 (p. 150). 

, 4 11 the publications in this collection were announced in the 1978 issues of STAR 
(Scientific and Technical Aerospace Reports) and/or LAA (International Aerospace 
Abstracts). 

The arrangement of the material is by NASA subject category, as noted in the 
Contents. The Lewis- authored items are listed first, followed by the contractor 
items. Within each of these groups is listed report literature, in N- number sequence , 
followed by the journal and conference presentations, in A-number sequence. 

The various indexes will help locate specific publications by subject, author, con- 
tractor organization, contract number, and report number. 




CONTENTS 


Page 

AERONAUTICS (GENERAL) 1 

AERODYNAMICS 3 

AIR TRANSPORTATION AND SAFETY 9 

AIRCRAFT DESIGN, TESTING AND PERFORMANCE 10 

AIRCRAFT INSTRUMENTATION 11 

AIRCRAFT PROPULSION AND POWER 12 

AIRCRAFT STABILITY AND CONTROL 34 

RESEARCH AND SUPPORT FACILITIES (AIR) 35 

ASTRONAUTICS 'GENERAL) . . 36 

ASTRODYNAMICs 39 

GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE) 40 

LAUNCH VEHICLES AND SPACE VEHICLES 41 

SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING 43 

SPACECRAFT DESIGN, TESTING AND PERFORMANCE 44 

SPACECRAFT INSTRUMENTATION 46 

SPACECRAFT PROPULSION AND POWER 47 

CHEMISTRY AND MATERIALS (GENERAL) 56 

COMPOSITE MATERIALS 57 

INORGANIC AND PHYSICAL CHEMISTRY 64 

METALLIC MATERIALS 68 

NONMETALLIC MATERIALS 80 

PROPELLANTS AND FUELS 88 

ENGINEERING (GENERAL) 91 

COMMUNICATIONS 93 

ELECTRONICS AND ELECTRICAL ENGINEERING 96 

FLUID MECHANICS AND HEAT TRANSFER 101 

INSTRUMENTATION AND PHOTOGRAPHY 109 

LASERS AND MASERS Ill 

MECHANICAL ENGINEERING 113 

QUALITY ASSURANCE AND RELIABILITY 124 

STRUCTURAL MECHANICS 125 

EARTH RESOURCES 129 

ENERGY PRODUCTION AND CONVERSION 130 

ENVIRONMENT POLLUTION 147 

GEOPHYSICS 148 

METEOROLOGY AND CLIMATOLOGY 150 

OCEANOGRAPHY 151 

LIFE SCIENCES (GENERAL) 152 

AEROSPACE MEDICINE 153 

MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT 154 

COMPUTER OPERATIONS AND HARDWARE 155 

COMPUTER PROGRAMMING AND SOFTWARE 156 

CYBERNETICS 158 

iii 


PRECEDING PAGE BLANK NOT FILMED 


Page 

NUMERICAL ANALYSIS 159 

STATISTICS AND PROBABILITY 160 

SYSTEMS ANALYSIS . 161 

PHYSICS (GENERAL) 162 

ACOUSTICS , 163 

ATOMIC AND MOLECULAR PHYSICS 169 

NUCLEAR AND HIGH-ENERGY PHYSICS 170 

PLASMA PHYSICS 171 

SOLID-STATE PHYSICS 175 

ADMINISTRATION AND MANAGEMENT 176 

DOCUMENTATION AND INFORMATION SCIENCE . 177 

URBAN TECHNOLOGY AND TRANSPORTATION 178 

SPACE SCIENCES (GENERAL) 183 

SOLAR PHYSICS 184 

GENERAL . 185 

SUBJECT INDEX (KEYWORDS) A-l 

PERSONAL AUTHOR INDEX (INCLUDES LEWIS AND 

CONTRACTOR AUTHORS) B-l 

CORPORATE SOURCE INDEX (CONTRACTOR ORGANIZATIONS) C-l 

CONTRACT NUMBER INDEX D-l 

REPORT/ACCESSION NUMBER INDEX (INCLUDES PATENTS) E-l 


IV 


01 AERONAUTICS (GENERAL) 


N78-26049** National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

INTERACTION OF A TURBULENT -JET NOISE SOURCE 
WITH TRANSVERSE MOOES IN A RECTANGULAR DUCT 

Geotge P Succi (MIT. Cambridge. Mass ). Kenneth J. Baumeister 
and K Uno Ingard (MIT. Cambridge. Mass) Jun 1978 42 p 
refs 

(NASA TP 1248 E 9462) Avail NTlS HC A03/MF A01 CSCL 
20A 

A turbulent jet w-*s used to excite transverse acoustic modes 
m a rectangular duct The pressure spectrum showed asymmetric 
singularities {pres sure spikes) at the resonant frequencies of the 
duct modes This vahdetes previously published theorettcal results 
These pressure spikes occurred over a range of jet velocities, 
onentations. and inlet turbulence levels At the frequency of the 
spike, the measured transverse pressure shape matched the 
resonant mode shape Author 


N78-27048*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

ACEE PROPULSION OVERVIEW cO/ 

Donald L Nored In NASA tangley Res Center CTOL Transport 
Technol 1978 Jun 1978 p 9*23 refs (For primary document 
see N78 27046 18 -01) 

Avail NTIS HC A22/MF A01 CSCL 21 E 

Technology for fuel efficient subsonic CTOl transport aircraft 
is discussed The engine component improvement protect, the 
energy efficient engine project, and the advanced turboprop project 
are included The overall goals and objectives of each project 
are reviewed and the approach and schedule for accomplishing 
these project goals and objectives are given J.M.S 


N78 27066** National Aeronautics and Space Administration 
Lewis Resea'ch Center. Cleveland. Ohio 

STATUS OF ADVANCED TURBOPROP TECHNOLOGY 

c07 

J. F Dugan. B A Miller and D A Sagerser In NASA Langley 
Res Center CTOL Transport Technol. 1978 Jun 1978 
p 139-166 refs (For primary document see N78-27046 18-01) 
Avail NTIS HC A22/MF A01 CSCL 2 IE 

Research is reviewed in the following areas turboprop 
powered transport airrraft. wind tunnel aerodynamic and acoustics 
tests of tiic-ir! p*opellers. turboprop maintenance, and wind tunnel 
tests on airframe -turboprop interactions Continued development 
of the technology for advanced turboprop transport was 
emphasized J M S. 


N78-27066V Nation-*.! Aeronautics ano Space Administration. 
Lewis Research Center. Cleveland, Ohio 
PROPULSION SYSTEMS NOISE TECHNOLOGY c<P 

C E Feiler In NASA Langley Res Center CTOL Transport 
Technol. 1978 Jun 1978 p 167-185 refs (For primary 
document see N78 27046 18-01) 

Avail NTIS HC A22/MF A01 CSCL 21F 

Turbofan engine noise research relevant to conventional 
aircraft discussed In the area of fan noise static to flight 
noise differences were discussed and data were presented for 
two different ways of simulating flight behavior Experimental 
results fem a swept rotor fan design are presented which show 
that th;f, concept lies potential for reducing the multiple pure tone 
or bur: saw noise related to the shock waves on a fan operating 
at supersonic tip speeds Acoustic suppressor research objectives 
centered arcund the effect of ;he wave system generated by 
the fan stage that is the input to the treatment A simplifying 
and unifying parameter, mode cutoff ratio was described Results 
are presented which show that suppressor performance can be 
improved if the input wave ;s more precisely described In jet 
noise. calculated results showing the potential noise reduction 
vom the use of internal mixer nozzles rather than separate flow 
xizzies are presented J M S. 


N7B*270B7*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 
ADVANCED MATERIALS RESEARCH FOR LONG-HAUL 
AIRCRAFT TURBINE ENGINES c07 

R A Signor'll! and C P Blankenship In NASA Langley Rat 
Center CTOL Transport Technol.. 1978 Jun. 1978 p 187 204 
refs (For primary document see N78-27046 18-01) 

Avail NTIS HC A22/MF A01 CSCL 21E 

The status of research efforts to apply low to intermediate 
temperature composite materials and advanced high temperature 
materials to engine components is reviewed Emerging materials 
technologies and their potential benefits to aircraft gas turbines 
wore emphasized. The problems were identified, and the 
general state of the technology for near term use was 
assessed J.M.S. 


N78-27066*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 
GAS TURBINE ENGINE EMISSION REDUCTION TECHNOL- 
OGY PROGRAM c07 

Donald A Petrash and Larry A Diehl In NASA Langley Ras 
Center CTOL Transport Technol . 1978 Jun 1978 p 205-216 
IFor primary document see N78-27046 18-01) 

Avail NTIS HC A22/MF A01 CSC*. 21E 

Progress **» the development o' combustor teleology to 
moot the standa'ds for the allowable pollutant em*u«on levels 
of aircraft gas turbine engines is reported The high bypass -rat to 
turbofan engines which power the large commercial aircraft were 
emphasized along with efforts to reduce emission for near term 
applications Recommendations for continuing research to reduce 
emissions to meet far term needs are given. J.M.S. 


N7S- 16987** Nielsen Engineering and Research. Inc . Mountain 
View. Calif 

PERTURBATION SOLUTIONS FOR TRANSONIC FLOW ON 
THE BLADE TO BLADE SURFACE OF COMPRESSOR 
BLADE ROWS Final Report 

Stephen S Stahara. Denny S Chaussee and John R Spreiter 
Jan 1978 71 p ref* 

(Contract NAS3- 19738! 

(NASACR-294 1 . NEAR-TR- 136) Avail NTIS 

HC A 04/ MF A01 CSCL 2 IE 

A preliminary investigation was conducted to establish the 
theoretical basis of perturbation techniques with the objective 
of minimizing computational requirements associated with 
parametric studies of transonic flows m turbomachines The 
theoretical analysis involved the development of perturbation 
methods for determining first order changes in the flow solution 
due to venations of one or more geometrical or flow parameters 
The formjlation .$ primarily directed toward transonic flows on 
the blade to blade surface of a single blade row compressor 
Two different perturbation approaches were identified and studied 
Applications and results of these methods for various perturbations 
are presented for selected two dimensional transonic cascade 
flows to 'ilustrate the advantages and disadvantages of ea<h 
technique Additionally, it was found that, for flows with shotk 
waves, preper account of shock displacement was crucial 

Author 
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N78-1SS88*4 Pratt »nd Whitney Aircraft, East Hartford. Conn 

AERO-ACOUSTIC TESTS Of DUCT-BURNING TURBOFAN 
(XHAUST NOZZLES COMPREHENSIVE DATA REPORT 
VOLUME 1: MOOEL SCAU ACOUSTIC DATA Final 


Hilary Kozlowski and Allan 6 Packman Feb 1977 440 p 

3 Vol 

(Contract NAS3- 17886) 

(NASA-CR- 1 34910 PWA-5336! Avail NTIS 

HC A19/MF A01 CSCL 02A 

A compilation of all the daiailad acoustic and aa'Odynamic 
data covering static aero-ecour tic lasts of duct-burning turbofan 
asbauat nottlaa a praaantad Tha basic modal seals acoustic 
data and acoustic data scaled to full ana is tabulated In addition, 
perceived noise levels are shown at various sideline distances 
A graphical presentation of the data is also given Author 


N78* 18989*| Pratt and Whitney Aircraft. East Hertford, Conn 

AERO-ACOUSTIC TESTS OF DUCT-BURNING TURBOFAN 
EXHAUST NOZZLES. COMPREHENSIVE DATA REPORT. 
VOLUME 2: ACOUSTIC AND AERODYNAMIC DATA Final 
Report 

Hilary Koilowski and Allan 8 Packman Fab 1977 570 p 

3 Vol 

I Contract NAS3 178681 

(NASA CR 134910; PWA-5336! - Avail NTIS 

HC A24/MF A0 1 CSCL 02A 
For abstract, see N78- 15988 


M7S-2S043*f General Etectnc Co . Cincinnati. Ohio Aircraft 
Engine Group 

ACOUSTIC TESTS OF DUCT-BURNING TURSOFAN JET 
NOISE SIMULATION Final Report 

P R. Knott. E. J Strmgas. 3 F. Biausch. P S. Staid. P. H 
Hack, and D Latham Jul. 1978 345 p refs 
(Contract NAS3- 18008) 

(NASA-CR 2966. DOC R77AEG524) Avail NTIS 

HC A15/MF A01 CSCL20A 

The results of a static acoustic and aerodynamic performance 
model-scale test program on coennular unsuppressed and 
multielement fan suppressed nozzle configurations are sum 
marized The results of the static acoustic tests show a very 
beneficial interaction effect When the measured noise levels 
were compared with the predicted n rise icwts of two independent 
but equivalent conical nozzle flow streams r.-oise reductions foi 
the unsuppressed coannular nozzles were of the order of 
10 PNdB: high levels of suppression 18 PNd9) were still 
maintained even when only a small amount of co - 1 stream flow 
waa used Tha multielement fan suppressed coannular nozrle 
tests showed 1 6 PNdB noise reductions end up to 18 PNdB 
noise reductions when a treated ejector was added The static 
aerodynamic performance tests showed that the unsuppressed 
coannular plug nozzles obtained gross thrust coefficients of 0 972 
with 1 2 to 17 percent lower levels for the multielement 
fan- suppressed coannular flow nozzles For the first time anywhere, 
laser velocimeter velocity profile measurements were made on 
these types or nozzle configurations and with supersonic heated 
flow conditions Measurements showed that a vary rapid decay 
in the mean velocity occurs for the nozzle tasted J.M.S 


N78-1B990*# Pratt and Whitney Aircieft. East Hartford. Conn 

AERO ACOUSTIC TESTS OF DUCT BURNING TURSOFAN 
EXHAUST NOZZLES COMPREHENSIVE OATA REPORT. 
VOLUME 3: ACOUSTIC ANO AEROOVNAMIC DATA 

CURVES Final Report 

Hilary Kozlowski and Allan B Packman Feb. 1977 427 p 

3 Vol 

iConlract NAS3 17866' 

(NASA CR 134910 PVVm- 5336' Avail NTIS 

HC A 19 MF A0 1 CSCL 02A 
For abstract, see N78- 15988 


N7S-21044*^( General Electric Co . Cincinnati duo 

WIND TUNNEL PERFORMANCE TESTS OF COANNULAR 
PLUG NOZZLES Final Report 

Paul S Staid Washington NASA Apt 1S78 116 p rets 
(Contract NAS3 197771 

(NASA CR 2990 Rapt 77AEG596! Avail NTIS 

HC A06/MF AOt CSCL 02A 

Wind tunnel performance test results and data analyses are 
presented for dual flow plug nozzles applicable lo supersonic 
cruise aircraft during takeoff and low-speed flight operation Outer 
exhaust stream pressure ratios from 15 to 3 5 were tested, 
inner exhaust stream conditions were varied from very low. or 
bleed flow rates, up to a pressure ratio of 3 5 Mach numbers 
tested ranged from zero to 0 45 Measured thrust coefficients 
for the eight model configurations, operating at an external Mach 
number o( 0 36 and an outer flow pressure ratio of 2 5 varied 
from 0 95 to 0 974 for high inner flow rates A! low inner flow 
the performance ranged from 0 88 to 0 97 for the same operating 
conditions the pnmary design variables influencing the pedorm 
erica levels were the annular height of the inner and outei nozzle 
throats (denoted by radius ratio the ratio of mner-to outer 
flowpath diameter at the nozzle throat), the plug geometry and 
the inner stream flow rate Author 


w • - 




r 


! 


i 


, 


» 


i 

> ' 


k 

i 

i 


j 


3 


02 AERODYNAMICS 

Includes aerodynamics of bodies, combinations, wings, 
foto.^, and control surfaces; and internal flow in ducts and 
turbomacbinery, 

For related information see also 34 fiiud Mechanics and 
Hear Transfer. 


N78 10023*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

ATM08FH€fllC EFFECTS ON INLETS FOR SUPERSONIC 
CRUISE AIRCRAFT 

Gary l Cole 1977 14 p ;efs Presented at 13th Prop Coni. 
Orlando. Fla 1113 Jul 1977; sponsored by AfAA and Soc. of 
Automotive Engr 

(NASA TM X-73647; E-9154) Avail NTIS HC A02/MF A01 
CSCl 01 A 

Mixed -compression inlet dynamic behavior in the vicinity of 
unstart, was simulated and analyzed to investigate time response 
of an inlet's normal shock to independent disturbances ambient 
temperature and pressure and relative velocity (longit- J gust), 
with and without inlet controls active The results moicate that 
atmosphenc disturbances may be more important than internal 
disturbances in setting inlet controls requirements because they 
are usually not anticipated and because normal shock response 
to rapid atmosphenc disturbances is not attenuated by the inlet, 
as »t is vor engine induced disturbances However, before inlet 
control requirements can be fully assessed. mo*e statistics on 
extreme atmosphenc disturbances are needed Author 


N78-1 1002*| National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

EXPERIMENTAL PERFORMANCE OF A 13 86 
CENTIMETER -TIP- DIAMETER TANDEM BLADEO SWEPT- 
BACK CENTRIFUGAL r “'PRESSOR DESIGNED FOR A 
PRESSURE RATIO OF 6 

Hugh A Klassen. Jerry R Wood lArmy Air Mobility Res and 
Develop Lab . Cleveland), and Lawrence F Schumann (Army 
Air Mobility Res and Develop Lab . Cleveland) Nov 1977 
27 p refs 

(NASA TP 1091) Avail NTlS HC A03/MF A01 CSCL 01A 
A 1 3 65 cm tip diameter backswept centrifugal impeller having 
a tandem inducer and a design mass flow rate of 0 907 kg/sec 
was experimentally investigated to establish stage and impeller 
characteristics Tests were conducted with both a cascade diffuser 
and a vaneless diffuser A pressure ratio of 5 9 was obtained 
near surge for the smallest clearance tested. Flow range at design 
speed was 6 3 percent for the smallest e'earance test Impeller 
exit to shroud axial clearance at design speed was varied to 
determine the effect on stage and impeller performance. Autnoc 


N78-1 1008*| National Aeronautics nnd Space Administration. 
Lewis Research Center. Cleveland. Ohio 

EFFECT OF COOLANT FLOW EJECTION ON AERODYNAM 
1C PERFORMANCE OF LOW ASPECT RATIO VANES. 2. 
PERFORMANCE WITH COOLANT FLOW EJECTION AT 
TEMPERATURE RATIOS UP TO 2 

Jeffrey E Hass (Army Air Mobility Res and Develop Lab . 
Cleveland) and Milton G Kofskey Oct 1977 34 p refs 
iNASA TP-1057. E 9213) Avail NTIS HCA03/MFA01 CSCL 
21 E 

The e^rodynamic performance of a 0 5 aspect ratio turbine 
vane configuration with coolant flow ejection was experimentally 
determined in a full annular cascade The vanes were tested ,A 
a nominal main section ideal critical velocity ratio of 0890 
over a range of primary to coolant total temperature ratio from 
10 to 2 08 and a range of coolant to primary total pressure 
ratio from 1 0 to 14 which corresponded to coolant flows ftom 
3.0 to 10 7 percent of the primary flow The variations m primary 
and thermodynamic efficiency and exit flow conditions with 
circumferential end radial position were obtained Author 


N7S-14S9S*# National Aeronautic* and Spaca Administration 
Lewie Research Canter. Cleveland. Ohio 

COLO-AIR PERFORMANCE OF A TIP TURRINE DESIGNED 
TO DRIVE A LIFT FAN 

Jeffrey E Heaa Milton G Kofskey. end Glen M. Hoti Jan 
1978 23 p rate 

INASA-TP- 11 26. E-92931 Avail: NTIS HC A02/MF A01 CSCL 
20E 

Performance wae obtained over a range of apeeda and 
pressure ratios for a 0 4 linear scale version of the LF460 lift 
fan turbine with the rotor radial tip clearance reduced to about 
2.5 percent of the rotor blade height These tests covered a 
range of speeds from 60 to 140 percent of design equivalent 
speed and a range of scroll inlet total to diffuser eait static 
pressure ratios from 2 6 to 4 2 Results are presented in terms 
of equivalent met*, flow, equivalent torque, equivalent Specific 
work, and efficiency. Author 


N78 1500t*| National Aeronautics and Space Administration. 
Lewis Research Cent*’. Cleveland. Ohio 

COLD-AIR PERFORMANCE OF A TIP TURBINE DESIGNED 
TO DRIVE A LIFT FAN. 3: EFFECT OF SIMULATED FAN 
LEAKAGE ON TURBINE PERFORMANCE 

Jeffrey E Haes (Army R and T Labs ), Milton G Kofskey Glen 
M Hots, and Samuel M Futral Jr Jan 1978 28 p refs 
INASA-TP-1 109; E-9331) Avail: NTIS HCA03/MFA01 CSCL 
01 A 

Perfoimance date were obtained experimentally for a 04 
Imeer scale version of the LF460 lift fan turbine for a range of 
scroll inlet total to diffuser exit static pressure ratios et design 
equivalent speed with simulated fan leakage air Tests were 
conducted for full end penial admission operation with three 
separate combinations of rotor inlet and rotor exit leakage air 
Data were compared to the results obtained from previous 
investigations in which no leakage air was present Resjlts ere 
presented in terms of mass flow, torque, and efficiency. Author 


N 79-17001*1 National Aeronautics and Space Administration. 
Lewie Research Center. Cleveland. Ohio. 

SYNTHESIS OF SLADE FLUTTER VIBRATORY PATTERNS 
USING STATIONARY TRANSDUCERS 

A. Kurkov end J. Dicus Mar 1977 26 p refs Proposed for 
precentetinn at Gas Turbine Conf London. Engl., 9-13 Apr 1978; 
sponsored by Am Soc. of Meehan Engineers 
(NASA TM-73821: E-9410) Avail: NTIS HC A02/*fr Aof 
CSCL 01 A 

Flutter frequency was determined and rotor vibratory 
amplitude and phase distributions during flutter were reconstructed 
from stationery aerodynamic type measurements A previously 
reported optical method for measuring blade tip displacement 
during flutter was extended by means of digital analysis. 
Displacement amplitudes and phase angles were determined based 
on this methoj For selected blades, spectral results were also 
obtained from strain gage measurements The results from these 
three types of measurement were compared and critically 
evaluated. Author 


N7S-t799S*i|l Nation*) Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

EFFECT OF DESIGN CHANGES ON AERODYNAMIC AND 
ACOUSTIC PERFORMANCE OF TRANSLATING- 
CFNTERBODY SONIC INLETS 

Brent A Miller Feb 1978 49 p refs 

(NASA-TP-1132; E-9283) Avail NTIS HCA03/MFA01 CSCL 

01A 

Arr experimental investigation was conducted to determine 
the effect of design change* on '.lie aerodynamic and acoustic 
performance of translating canterbody sonic inlets. Scale model 
inlets were tested in the Lewis Research Center's V/STOl wind 
tunnel The effects of centetundy position, entry lip contraction 
ratio, diffuser length, end diffuser area retro on inlet total pressure 
recovery, distortion, and noise *upp:ci»ion ,vere investigated at 
static conditions and at forward velocity ard angle of attack 
With the canterbody in the takeoff posit ' jn (retracted), good 
aerodynamic and acoustic performance '/as attained at static 
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conditions and at forward velocity. At 0 deg incidanca angle 
with a sound pressure level reduction of 20 dB. the total preeeure 
recovery was 0.986. Pressure recovery at 50 da® was 0.981. 
With the centerbody in the approach position (extended), diffuser 
flow separation occurred at an incidence angle of approximately 
20 deg However, good performance was attained at lower angles. 
With the centerbody in the takeoff position the ability of the 
inlet io tolerate high inc 'dance angles was improved by increasing 
the lip contraction ratio However, at static conditions with the 
centerbody in the approach position, an optimum lip contraction 
ratio appears to exist, with both thinner and thicker lips yielding 
reduced performance. Author 


N 78-19087*1 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

PERFORMANCE CHARACTERISTICS OF TWO ANNULAR 
OUMF DIFFUSERS USING SUCTION-STABILIZED VORTEX 
FLOW CONTROL 

A J. Juhaaz and J. M Smith 1978 14 p refs In ENGLISH; 
FRENCH summary Proposed for Presentation at the Joint Symp. 
on Design and Operation of Fluid Machinery. Fort Collins. Colo.. 
12-14 Jun. 1978 „ . 

(NASA-TM-73867) Avail: NTIS HC A02/MF A01 CSCL 01A 
Test results are described for two abrupt area change annular 
diffusers with provisions for maintaining suction stabilized toroidal 
vortices at the area discontinuity. Both diffusers had an overall 
area ratio of 4.0 with the prediffuser area ratio being 1 18 for 
diffuser A and 1 4 for diffuser 8. Performance was evaluated at 
near atmospheric pressure and temperature for a range of inlet 
Mach numbers from 0.18 to 0.41 and suction rates from 0 to 
1 8%. Static pressure recovery improved significantly as the suction 
rate was increased to approximately 1 1% Results obtained with 
diffuser A were superior to that obtained with diffuser B. Flat 
radial profiles of exit velocity were not obtained since the flow 
showed preferential hub or tip attachment at moderate suction 
rates. At high suction rates the diffuser exit flow became 
circumferentially nonuniform and unstable. Author 


Nil 70080*f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland, Ohio 

EFFECT OF COOLING-HOLE GEOMETRY ON AEROOYNAM- 
«C PERFORMANCE OF A FILM-COOLED TURBINE VANE 
TESTED WITH COLD AIR IN A TWO-DIMENSIONAL 
CASCADE 

John F. Kline. Roy G. Stsbe. and Thomas P. Moffitt Mar 1978 
49 p refs 

(NASA-TP-1 136: E-91741 Avail: NTIS HCA03/MFA01 CSCL 
01 A 

The effect of the orientation and cooling-hole size on 
turbine-vane aerodynamic losses was evaluated. The contribution 
of individual vahr regions to the overall effect was also 
investigated Test configurations were based upon a representative 
configuration having 45 spanwise rows of holes spaced abou'. 
the entire vane profile Nominal hole diameters of 0.0254 end 
0 0356 cm and nominal hole orientations of 35 deg. 45 deg, 
and 55 deg from the local vane surface and 0 deg, 4 a deg. 
and 90 deg from the main-stream flow direction were investigated 
Flow conditions and aerodynamic losses were determined by 
vane -exit surveys of total pressure, static pressure, and flow 
angle. Auth0f 


N 78 24068* 4 National Aeronautics and Space Administration 
lewis Research Center. Cleveland, Ohio 

EFFECTS OF NOZZLE DESIGN AND POWER ON CRUISE 
DRAG FOR UPPEP.-SURFACE-BLOWING AIRCRAFT 

Edward T. Meleason n NASA Langley Res Center Powered-Lift 
Aerodyn and Acoustics 1976 p 183-196 refs iFor availability 
see N78-24046 15 02) 

Avail NTIS HC A22./MF A01 CSCL 01A 

A high speed wind tunnel investigation was conducted on a 
senes of upper surface blowing nozzles with D shaped exits 
installed on a representative short haul aircraft model. Both two 


and four engine configurations were investigated Powered engine 
simulators weic used to properly represent nacelle flows. Large 
differences in cruise drag penalties associated with thu various 
nozzle designs were seen Some geometric parameters influencing 
nozzle cruise drag are identified. Author 


N78 24063*# National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

ANALYTICAL MODELING OF UNDER-THE-WING EXTER- 
NALLY BLOWN FLAP POWERED-UFT NOISE 

Daniel J McKinzie. Jr /n NASA. Langley Res Center 
Powered-Lift Aerodyn. end Acoustics 1976 p 263-282 refs 
(For availability see N78-24046 15 02) 

Avail NTIS HC A22/MF A01 CSCL 01A 

The sound field produced by the interaction of a subsonic 
jnt with a iorge scale model of the under the wing externally 
blown flap in an approach attitude was analyzed The analysis 
was performed to obtain a better understanding of the dominant 
noise sources and the mechanism! governing the peak sound 
pressure level frequencies of the broadband spectra. An analytical 
expression is derived which incorporates two available theories 
and experimental data: the expression predicts the sound held 
along a circular arc of approximately 120 deg measured hem 
the upstream jet axis in the fly-ovei plane. The analysis 
compares favorably with test results obtained from two large-scale 
models, one using cold air from a conical nozzle and the other 
using hot gas from a TF 34 turbofan engine having a conical 
exhaust nozzle with a 1 2 lobe internal forced mixer The frequency 
at which the peak sound press re level occurs appears to be 
governed bv .i phenomenon which produces periodic formation 
and sheddir.o of large-scale turbulence structures from the nozzle 
lip. " Author 


N78-24066*| National Aeronautics and Space Administ.ation. 

Lewis Research Center. Cleveland. Ohio 

OVERVIEW OF THE QCSEE PROGRAM 

Carl C Ciepluch In NASA. Langley Res Center Powered Lift 

Aerodyn and Acoustics 1976 p 325-333 refs (For availability 

see N78 24046 15-02) 

Avail NTIS HC A22/MF A01 CSCL 01A 

Externally blown flap and upper surface blown flap powered 
lift concepts were investigated in the Quiet Clean Short-Haul 
Experimental Engine Program and briefly discussed along with 
propulsion system requirements Noise limits emission standards, 
thrust requirements, and thrust-to-weight ratios are among the 
factors considered. J.M.S. 


N78-24067*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

ACOUSTiC DESIGN OF THE QCSEE PROPULSION 
SYSTEMS 

Irvin J. Loeffler. Edward B. Smith (GE Co.. Fairfield, Conn.) and 
Harry 0 Sowers (GE Co.. Fairfield. Conn ) In NASA. Langley 
Res Center Powered-Lift Aerodyn and Acoustics 1976 
p 335-356 refs (For availability see N78-24046 15-021 
Avail NTIS HC A22/MF A01 CSCL 01A 

Acoustic design features and techniques employed in the 
Quiet Clean Short-Hzul Experimental Engine (QCSEE) Program 
are described The role of jet/flap noise in selecting the engine 
fan pressure ratio for powered lift propulsion systems is discussed 
The QCSEE acoustic design features include a hybrid inlet 
Inear-somc throat velocity with acoustic treatment); low fan and 
core pressure ratios; low fan tip speeds: gear-driven fans, high 
and low frequency stacked core noise treatment: multiple- 
thickness treatment, bulk absorber treatment: and treatment on 
the statoi vanes The QCSEE designs represent and anticipated 
acoustic technology improvement of 12 to 16 PNdb relative to 
the noise levels of the low noise engines used on current 
wide-body commercial jet transport aircraft. Author 
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N78 24069*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland, Ohio. 

INLET TECHNOLOGY FOR POWEREO-UF7 AIRCRAFT 

Roger W. Luidens In NASA Langley Res Center Powered- Lift 
Aerodyn and Acoustics 1976 p 369 385 refs (For availability 
see N78 24046 lb-02 1 
Avail NTIS HC A72/MF A01 CSCL OtA 

The concepts, analytical tools, and experimental data available 
for designing ets for powered lift aircraft are discussed. It i? 
shown that inlets can be designed to meet noise, distortion, 
and cruise drag requirements at the flight and engine operating 
conditions of a powered lift aircraft The penalty in pressure 
recovery for achieving the required noise suppiession was 
0 3 percent. Author 


N78-24070*/> National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland. Ohio 

REVERSE-THRUST TECHNOLOGY FOR VARIABLE-PITCH 
FAN PROPULSION SYSTEMS 

David A Sagerser. John W. Schaefer, and Donald A. Dtotrich 
In NASA Langley Res Center Powered Lift Aerodyn. and 
Acoustics 1976 p 367-402 refs (For availability see N78-24046 
15-02) 

Avail NTIS HC A22/MF A01 CSCL 01 A 

Tests conducted to develop the technology necessary to meet 
the unique reverse-thrust performance requirements of a variable 
pitch fan propulsion system are discussed. The losses and 
distortion associated with the air entering the fan and core 
compressor from the rear of the engine, the direction of fan 
blade pitch rotation for best reverse-thrust aeioacoustic perform- 
ance, and engine response and operating characteristics during 
forward- to reverse thrust transients are among the factors studied. 
The test results of several scale fan models as well as a full-size 
variable pitch fan engine are summarized Results show the 
following: :> ilared exhaust nozzle makes a good reverse-thrust 
inlet, acceptable core inlet duct recovery and distortion levels in 
reverse flow were demonstrated; adequate thrust levels were 
achieved, forward- to reverse-thrust response time achieved 
was better than the goal: thrust and noise levels strongly favor 
reverse through feather pitch, and finally, flight-type inlets make 
the establishment of reverse flow more difficult. Author 


N 78 26098* National Aeronautics and Space Administration, 

lewis Research Center. Cleveland. Ohio 

COLD AIR PERFORMANCE OF THE COMPRESSOR DRIVE 
TURBINE OF THE DEPARTMENT OF ENERGY BASELINE 
AUTOMOBILE GAS TURBINE ENGINE Firwf Report 

Richard J Roelke and Kerry L McLallin Jul. 1978 24 p refs 
(Contract EC-77 A-31 101 1) 

(NASA- TM- 78894: £9480; DOE/NASA/ 1 0il -7P/25) Avail: 
NTIS HC A02/MF A01 CSCL 01A 

The aerodynamic performance of the compressc r-dnve turbine 
of the DOE baseline gas turbine engine was determined over a 
range of pressure ratios and speeds. In addition, static pressures 
were measured in the diffusing transition duct located immediately 
downstream of the turbine. Results are presented in terms of 
mass fiow. torque, specific work, and efficiency for the turbine 
and in terms of pressure recovery and effectiveness for the 
transition duct Author 


N78- 28098*1 National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

VSTOL TILT NACELLE AEROOYMAMIC8 AND ITS RELA- 
TION TO FAN BLADE BTRESBE* 

Robert J Shaw. Robert C. Williams, and Joseph L. Koncsek 
(Boeing Mil. Airplane Develop) Jul. 1978 15 p refs Proposed 
for presentation at the 14th Joint Propulsion Conf., Las Vegas, 
Nev . 25-?7 Jul. 1978; sponsored by the AIAA and the Soc. of 
Automotive Erigr 

(NASA TM-78899; E 9635) Avail: NTIS HC A02/MF A01 
CSCL 10A 

A scale model of a VSTOL tilt nacelle with a 0 508 m 
single stage fan was tested in a low speed wind tunnel to 
ascertain inlet aerodynamic and fan aeromechanical performance 
over the low speed flight envelope ran blade stress maxima 
occurred at discrete rotational speeds corresponding to integral 
engine order vibrations of the first flatwise bending mode. 
Increased fan blade stress levels coincided with internal boundary 
layer separation but became severe only when the separation 
location had progressed to the entry lip region of the inlet. G.G. 


N78-26 100*1 National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

A VIS CO US- IN VISCID INTERACTIVE COMPRESSOR 
CALCULATIONS 

William Johnston (Case Western Reserve Univ.) and Peter M. 
Sockol Jul 1978 14 p refs Presented at 11th Fluid and 

Plasma Dynamics Conf., Seattle, Washington, 10-12 Jul. 1978: 
sponsored by AIAA 

(NASA- TM -78920; E-9658) Avail. NTIS HC A02/MF A01 
CSCL 01 A 

A viscous-inviscid interactive procedure for subsonic flow is 
developed and applied to an axial compressor stage. Calculations 
are carried out on a two-dimensional blade -to- blade region of 
constant radius assumed to occupy a mid-span location. Hub 
and tip effects are neglected. The Euler equations are solved by 
MacCormack's method, a viscous marching procedure is used in 
the boundary layers and wake, and an iterative interaction scheme 
is constructed that matches them in a way that incorporates 
information related to momentum and enthalpy thicknesses as 
well as the displacement thickness. The calculations are 
quasi-three-dimensional in the sense that the boundary layer 
and wake solutions allow for the presence of spsnwise (radial) 
velocities. Author 


N78-27083*| National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

COMPUTER PROGRAMS FOR CALCULATING TWO 
DIMENSIONAL POTENTIAL FLOW IN AND ABOUT 
PROPULSION SYSTEM INLETS 

J Dennis Hawk, Norbert O Stockman, and Chmle s A F Oiinll. 
Jr Jun 1978 366 p refs 

(NASA-TM 78930; E-0671) Avail NTIS HC A16/MF A01 
CSCL 01 A 

Incompressible potential flow calculations are presented that 
were corrected for compressibility in two din.ensional inlets at 
arbitrary operating conditions Included are a statement of the 
problem to be solved, a description of each of the computer 
programs, and sufficient documentation, including a test case, 
to enable a user to run the program. G.G. 


N78-30067*/)! National Aeronautics and Space Administration 
Lewis Research Center, Cleveland, Ohio. 

PERFORMANCE WITH ANO WITHOUT INLET RADIAL 
DISTORTION OF A TRANSONIC FAN STAGE DESIGNED 
FOR REDUCED LOADING IN THE TIP REGION 

James F. Schmidt and Robert S. Rugger. Aug. 1978 84 p 

refs 

(NASA-TP- 1 294. E-9246) Avail. NTIS HC A05/MF A01 CSCL 
01 A 

A transonic compressor stage designed for a reduced loading 
in the tip region of the rotor Wades was tested with and without 
inlet radial distortion The rotor was 50 cm in diameter and 
designed for an operating tip speed of 420 m/sec. Although 
the rotor blade loading in the tip region was reduced to provide 





additional operating range, analysis of the data indice'e? that 
the flow around the damper appears to be critical and limited 
the stable operating range of this stage For all levels of tip and 
hub radial distortion, there was a large reduction in the rotor 
stall margin Author 


N78 320*2*1 National Aeronautica and Space Administration. 
Lewis Research Center. Cleveland. Otto. 

WIND TUNNEL EVALUATION OF YF-12 INUET RESPONSE 
TO INTERNAL AIRFLOW DISTURBANCES WITH AND 
WITHOUT CONTROL 

Gary L Cole. Geofge H Neiner, and Miles 0. Dustin In NASA. 
Dryden Flight Res Center YF-12 Experiments Symp. Vd. 1 
Aug 1978 p 157-T92 refs (For primary document see 
N78 32055 23 02) 

Avail NTIS HCA13/MFA01 CSCL 01 A 

The response of terminal-shock position and static pressures 
in the subsonic duct of a YF-12 aircraft flight -hardwara inlet to 
perturbations in simulated engine corrected airflow were obtained 
wit!) and without inlet control Frequency response deta. obtained 
with inlet controls inactive, indicated the general nature of tha 
inherent inlet dynamics, assisted in the design of controls, and 
provided a baseline reference for responses with active controls. 
All the control laws were implemented by means of a digital 
computer that could be programmed to behave like the flight 
inlet's existing analog control The experimental controls wera 
designed using an analytical optimization technique The capabili- 
ties of the controls were limited primarily by the actuation 
hardware The experimental controls provided somewhat better 
aftenuatron of terminal shock excursions than did the YF-13 
inlet control Controls using both the forward and aft bypass 
systems also provided somewhat better attenuation than those 
using just the forward bypass. The main advantage of using 
both bypasses is in the greater control flexibility that is 
achieved. A.R.H. 


A78 12289 # Calculation of 3-dimensional choking mass 

flow in turbomachinery with 2-C‘mensiona! flow models. T. Katsanis 
(NASA. Lewis Research Center. Cleveland. Ohio). In: Transonic flow 
problems in turbomachinery; Proceedings of the Workshop, 
Monterey. Calif., February It, 12, 1976. (A73- 12286 02-02) Wash- 
ington, D.C., Hemisphere Publishing Corp., 1977, p. 60-67; Dis- 
cussion, p. 67 69. 

An approach is considered for obtaining an approximate flow 
solution m the case of a cross-sectional flow surface within a guided 
channel, taking into account a pair of typical tuibme blades with 
three-dimensional orthogonal surfaces across the flow passage, the 
calculation of th..* ma<s flow across the throat in th“ case of a 2-D 
passage with curbed walls, and the determination of the choking mass 
flow. It >s pointed out that the choking solution for a three- 
dimensional guidt:'.! passage m a blade mw can he obtained in a very 
simdar manne? by satisfying momentum equations for the blade-to- 
61. ide and the hub-to-Lp direction. A considered example involves 
the calculation of the choking mass flow for a centrifugal compressor 
impeller in an automotive application. G.R. 


A78-17270 * Unsteady flow in t supersonic cascade with 

strong in-passage shocks. M. E, Goldstein, W Braun, and J. J. 
Adamczyk (NASA, Lewis Research Center, Cleveland, Ohio). Journal 
of Fluid Mechanics, vol. 83, Dec. 5, 1977, p. 569-604. 21 refs. 

Linear ized theory is used to study the unsteady flow in a 
supersonic cascade with in passage shock waves. We use the Wiener- 
Hopf technique to obtain a closed-form analytical solution for the 
supersonic region. To obtain a solution for the rotational flow in the 
subsonic region we must solve an infinite set ol linear algebraic 
equations. The analysis show* that it is possible to correlate 
quantitatively the oscillatory shock motion with the Kutta condition 
at the ti ailing edges of the blades. This feature allows us to account 
for the effect of shock motion on the stability of the cascade. Unlike 
the theory for a completely supersonic flow, the present study 
predicts the occurrence of supersonic bending flutter. It therefore 
provides a possible explanation for the bending flutter that has 
recently been detected in aircraft-engine compressors at higher blade 
loadings. (Author) 


A78-20701 * - Development and test of an inlet and duct to 
provide airflow for a wing boundary layer control system. D. W 

Gunnarson (Boeing Commercial Airplane Co., Seattle, Wash.) and j. 
C. McAidle (NASA, Lewis Research Center. Cleveland, Ohio). 
American Institute of Aeronautics and Astronautics , Aerospace 
Sciences Meeting. 16th. Huntsville, Ala., Jan. 16 18. 1978, Paper 
78-141. 9 p. NASA-sponsored research. 

The boundary laver control (BLC) system of the quiet short- 
haul research airplane (QSRA) requires significant amounts of 
pressui ized aiiflow fo; successful operation. An ip'«»t »»nj duct wore 
successfully developed which removed airflow horn the engine fan 
duct for the PLC system at or above the lequued total pressuie of 
99 - of the average fan duct total pressure. The design was 
constrained by the tight space limitations of the GSR A nacelle. 
Potential flow with boundary layer analysis techniques were used as 
an aid to select the inlet ana duct geometries Airflow and total 
pressure profile data were obtained dur ing development tests. 

(Author) 


A78 20702 * A combined potential and viscous flow solu- 

tion for V/STOL engine inlets. A. H. Ybaria, W. W. Rhoades (Voughi 
Cotp., Dallas, Tex,), and N. 0. Stockman (NASA, Lewis Research 
Center, Cleveland, Ohio). American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 16th, Huntsville, Ala., 
Jan. 16-18, 1978, Paper 78- 142. 8 n. 5 ieK 

A potential flow routine and a viscous boundary layer routine 
have been combined into A single routine for estimating the flow in 
and around subsonic inlets. In this combined routine,, the viscous 
flow solution about thz inlet bo<iv *$ obtained by adding the viscous 
displacement thickness to the inlet geometry. Combination of the 
two flow solutions has resulted in cost savings, both in preparation 
time and m computer time. This routine is a useful tool in optimizing 
lip shapes for V/STOL inlets. The method of combining the routine, 
comparison with NASA test data and utilization ot the routine fot 
V/STOL inlet design are presented. (Author) 




A78 12312 * Review of experimental work on transonic 

flow iii turbomachmery. '.V I). McNally (NASA, Lewis Research 
C-ntei. Cleveland, Ohio). In: T- iivym.c how problems in turbo 
r,, icbineiy; PmCtVdmgs "1 th»» VVoi fcshnp, Monterey, Calif., February 
11 12. 1976 (A78 12286 (»2-02| Washington, D.C , Hemisphere 

Publishing Corp., 1977, n 457-484; Discufvu.su;, p- 484. bl rets. 

The review- i\ pnmunly concerned with modem experimental 
technique:- !> f h'gf- i- vp-ewe and laser supp- Hp-d instrumentation. 
Trie cuniideicd technique** m.ike it p-v/Jble to obtain detailed data of 
steady and unite,, oy p; ;<;<"> >-. - s oceurrmg inside transonic blade rows 
cud in trie vic<:iit v , the rows Such 'h:ta am in t-d for trie 
Ve-ification ot ctmpu'-'i cn !*S lived !-*r *h* dudy of the operational 
Characteristic.-. m He hmn u inner , Attention is given to l,:, h n - 
spot i-->- liatssti'.rc* i h(>! wire pmbe., hot f ■ 1 m g..?*" - ., liner Doppler 
volocmiete; systems, laser fluorescence, and laser holography. G.R. 


A78-41843 * - A viscous-inviscid interactive Compressor cal- 

culation. V. ! A Johnston !0;«v Western Reserve Univ' i m , . 
Cleveland. Ohiol and P. M. Sockol (NASA, L'-vis R‘.y,i’c 1 ' Center, 
Cl* .eland. Oh’o). Arnriit ,n Institute Ot Aeronautic! c id Aslm- 
n.tutics. Fluid and Pbvna Dynamics Cvnf nonce. 11th. S> ittc-. 
Wash., July W 17. / 978. Paper 78-1140. 10 p 24 refs. NASA 
suppot ted rt-A-.- :»r >:li. 

A viscous in-. iS'.a* interactive p> or- •!;..*• f >: --uha>n:- -io-.v r- 
devetupt d iind applied t<> .u» axial coiVipn. .- .-.u *•.,}. ( Vrlcul .Pons :i ■■ 
tuii i ;t • I out i.mi a tv o il'inensionai bind*' to bL-ie region m i-c it 
luditis as<umi.d P. occuoy a mu! -.p : m Son, rtian. Hob and lip '1111 t> 
an- u- .iloU-'d. 1 i.- f i.l-'i Ffjiiatin:v- ate solv'd In, !7 i<: ! .1 1 e.ari- 
in. tin* !. a viscous -natchum nmc-'-i'iie >s used in th. Iiiinnd.ii , la./v is 
and wake, and an iterative interaction scheme e; cons'i ucted that 
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matches them in a way that incorporates information related to 
momentum and enthalpy thicknesses as well as the displacement 
thickness. The calculations are quasi three dimensional in the sense 
that the boundary layer and wake solutions allow for the presence of 
spanwise (radiall velocities. (Author) 


A7843520 * ~ VSTOL tilt nacelle aerodynamics and its rela- 
tion to fan blade stresses. R. J, Shaw. R. C. Williams (NASA, Lewis 
Research Center, Cleveland, Ohiol, and J. L. Koncsek (Boeing 
Ac'ospace Co., Boeing Military Airplane Development, Seattle, 
Wash.). American Institute of Aeronautics and Astronautics and 
Society of Automotive Engineers, Joint Propulsion Conference, 
14th. Las Vegas, Nev., July 25 27, 1978, AIAA Paper 78958. It p. 
9 refs. 

A scale model of a VSTOL tilt nacelle with a 0.u08 m single 
stage fan was tested in the NASA Lewis 9*15 Low Speed Wind 
Tunnel to ascertain inlet aerodynamic and fan aeromechenical 
performance yver the low speed flight envelope. Fan blade stress 
maxima occurred at discrete rotational speeds corresponding to 
integral engine order vibrations of the first flatwise bending mode. 
Increased fan blade stress levels coincided with internal boundary 
layer separation occurring txrt txrcame severe only when the 
separation location had progressed to the entry lip r.-gion e< the 
inlet. The inlet dan system could operate within the low speed flight 
envelope without incurring fan blade stress limits although boundary 
layer separation did occur for certain operating conditions. (Author) 


A78-45096 * « Inlet-engine matching for SCAR including 
application of a bicone variable geometry inlet. J. F. Wuvsurbauer and 
W. H, Gerstenmater (NASA, Lewis Research Center, Cleveland, 
Ohiol. American Institute of Aeronautics and Astronautics and 
Society of Automotive Engineers, Joint Propulsion Conference, 
14th, Las Vegas, Nev., July 25-27. 1978, AIAA Paper 78-961 . 22 p. 
15 refs. 

Airflow characteristics of variable cycle engines (VCE) designed 
for Mach 2.32 can have transonic airflow equirements as high as 1.6 
times the cruise airflow. This is a formidable requirement for 
conv' ttional, high performance axisymmetric. translating center- 
body mixed comoression inlets. An alternate inlet is defined where 
the second cone o a two cone centerbody collapses to the initial 
cone angle to provide a large off design a. .-flow capability, and 
incorporates modest centerbody translation to minimize spillage 
drag. Estimates of transonic spillage drag are competitive with those 
of conventional translating centerbody inlets. The inlet's cruise 
performance exhibits very low bleed requirements with good 
recovery and high angle of attack capability. (Author) 


A7845133* End wall boundary layer prediction for axial 

compressors. P. M. Sockol (NASA, Lewis Research Center, Cleve- 
land, Ohio). American Institute of Aeronautics arul Astronautics. 
Fluid and Plasma Dynamic s Conference, 11th, Seattle, IVash., July 
10- 12. 1978, Paper 78 1 139. 19 p. 1 5 refs. 

An integral boundary layer procedure has been developed foi 
the computation of viscous and : ■'"ondary flows along the annulus 
walls of an axial compressor. The procedure is an outgrowth atxi 
extension of the pitch-averaged method' of Mcllor and Horlock. In 
the present work secondary flow theoiv is used to develop 
approximations for the velocity profiles inside a rotating blade iuw 
and for the blade fence deficit terms in the momentum integral 
equations. The computer code based on this procedure has been 
iteimively coupler) to a quast-nne dimensional model for the external 
invisck! flow. Computed results are compared with measurements in 
a compressor cascade. (Author) 


A78-46637 • » Methods for calculating the transonic bound- 
ary layar separation for V/STOL inlets at high incidence angles. D. C. 

Chou, H, C. Lee (Iowa, University, Iowa City, Inwa), R. W. LukJens, 
and N. 0. Stockman (NASA, Lewis Research Center, Cleveland, 
Ohio). In: Atmospheric "light Mechanics Conference, Palo Alto, 
Calif., August 7 -9 , 1978, Technical Papers. I A7 8 46626 20-08) New 
York, American Institute of Aeronautics and Astronautics, Inc., 
1978, p. 100 106. 10 refs. Grant No, NsG-31 17. (AIAA 78-13401 
A semi empirical scheme for the prediction ol transonic pressure 
distribution on the surface of V STOL inlets a' high incidence angle.! 
has been developed. The investigation is intended to improve the 
boundary layer calculation and separation prediction by including 
the effects of shock wave-boundary layer interaction into the Lewis 
Inlet Viscous Computer Program. Wind-tunnel results and theoretical 
ixessure calculation fur critical cases are used in constructing the 
transonic pressure distribution. The program, which describes the 
development of the boundary layer and predicts the possible flow 
separation, can handle the cases of inlets at high incidence angles 
where local supersonic region may occur in the flow. (Author) 


N79-12034*iP Advanced Technology Labs , Inc . Westbury. 
N Y 

COMPUTATION OP UNSTEADY TRANSONIC FLOWS 
THROUGH ROTATING AND STATIONARY CASCADES. 2: 
USER'S GUIDE TO FORTRAN PROGRAM B2DATL Final 
Report 

Edgar Aimer and Paul P Kalben N-v. 1977 81 p refs 
(Contract NAS3- 16807) 

(NASA-CR-2901. ATL-TR 205-Vol-2) Avail: NVIS 

HC A03/VF A01 CSCL 01 A 

Documentation for the FORTRAN program B2DATL is 
provided. The program input, output, and operational procedures 
are described: a dictionary of the principal FORTRAN variables 
is provided: the function of all subroutines: is outlined and flow 
charts of the principal subroutines and the main program are 
presented. Author 


N78-12036*# Advanced Technology Labs . Inc . Westbury. N 
Y. 

COMPUTATION OF UNSTEADY TRANSONIC FLOWS 
THROUGH ROTATING ANO STATIONARY CASCADES. 3: 
ACOUSTIC FAR-FIELD ANALYSIS Final Report 

Simon Slutsky. Dietrich Fischer, and John I. Erdos Nov. 1977 
56 p refs 

(Contract NAS3-16807) 

(NASa-CR- 2902. ATL-TR 205-Vol-3) z-vail NTIS 

HC A04/MF A01 CSCL 01A 

A small perturbation type analysis has been developed for 
the acoustic ter field in an infinite duct extending upstream and 
downstream of an axial turbomachmerv stage The analysis is 
designed to interfece with a numerical solution of the near field 
of the blade rows and. flu by. to provide the necessary 
closure condition to complet i -ne statement of infinite duct 
boundary conditions for the sutiect problem The present analysis 
differs from conventions! inlet duct analyses in that a simple 
harmonic time dependence wbs no! assumed, since a transient 
signal is generated by the nun.-mccl near field solution and 
periodicity is attained only asymptotically A description of the 
computer code developed to carry out the necessary convolutions 
numerically is included, as wed as the results of a sample 
application using an impulsively initiated harmonic signal. Author 


N7S-179«1*i(i Pratt and Whitney Ai'craft. East Hartford. Conn 
Commercial Products Div 

MEAN VELOCITY. TURBULENCE INTENSITY AND TURBU- 
LENCE CONVECTION VELOCITY MEASUREMENTS FOR A 
CONVERGENT NOUU IN A FREE JET WIND TUNNEL. 
COMPREHENSIVE DATA REPORT 

C J McColgan and R S Larson Apr 1977 262 p 
iConfract NAS3- 17866) 

(NASA CR 135238, PWA 5516) Avail: NTIS 

HCA12/MF. A01 CSCL 01 A 
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The effect of flight on the mean flow and turbulence properties 
of a 0 066m *;,cular jet wero determined in a free jet wind 
tunnel Th* noule exit velocity was 12? m/sec, and the wind 
tunnel ve ; •• was set at 0. 12. 37, and 61 m/sec Measurements 
of flow pi^.rties including mean velocity, turbulence intensity 
and spectra, and eddy convection velocity were earned out using 
two linearized hot wire anemometers. This report contains the 
raw data and graphical presentations The final technical report 
includes a description of the test facilities, test hardware, along 
with significant test results and conclusions. Author 


N7S-2OQS2*0 Advanced Technology Labs . Inc , Westbory. N Y. 

COMPUTATION OF UNSTEADY TRANCOfctC FLOWS 
THROUGH ROTATING AND STATIONARY CASCADES. 1: 
METHOD OF ANALYSIS Final Raport 

John I. Erdos end Edgar Alzner Dec. 1977 131 p refs 
(Contract NA S3 16807) 

(NASA CR 2900; ATI TR-205-VoM) Avail: NTIS 

HC A07/MF A01 CSCL 01A 

A numerical method of solution of the inviscid, compressible, 
two-dimensional unsteady flow on a blade- to-bled* stream surface 
through a stage (rotor and stator) or a single blade row of an 
axial flow compressor or fen is described. A cyclic procedure 
has been developed tor representation of adjacent blade -to -blade 
passages which asymptotically achieves the correct phase between 
all passages of a stage. A shock -capturing finite difference method 
is employed in the interior of the passage and a method of 
characteristics technique is used at the boundaries The Wade 
slipstreams form two of the passage boundaries and ere treated 
as moving contact surfaces capable of Supporting jumps in entropy 
and tangential velocity. The Kutta condition is imposed by requiring 
the slipstreams to originate at the trailing edges, which are 
assumed to be sharp. Results a<e presented for several transonic 
fan rotors and compared with available experimentnl data, 
consisting of holographic observations of shock struc'ure and 
pressure contoui maps A subcntical stator solution is also 
compared with results from a relaxation method, finally, a periodic 
solution for a stagf consisting of 44 rotor blades and 46 stator 
blades is discussed. Author 


N78-21O6S*0 Pratt and Whitney Aircraft G'oup. East Hartford, 
Conn 

MEAN VELOCITY, TURBULENCE INTENSITY AND TURBU 
LENCt CONVECTION VELOCITY MEASUREMENTS FOR A 
CONVERGENT NOZZLE IN A FREE JET WIND TUNNEL 
Fin«t Report 

C J McColgan and R S. Larson Apr 1978 31 p refs 
(Contract NAS3- 17866) 

(NASA CR-2949; PWA-5506) Avail NTIS HC A03/MF A01 
CSCL 01 A 

The effect of light on the mean flow and turbulence properties 
of a 0 056 m circular jet were determined in a free jet wind 
tunnel The nozzle exit velocity was 122 m/sec. and the wind 
tunnel velocity was set at 0, 1 2, 37, and 61 m/sec Measurements 
of flow properties including mean velocity, turbulence intensity 
and spectra, and eddy convection velocity were carried out using 
two linearized hot wire anemometers. Normalization factors were 
determined for the mean velocity and turbulence convection 
velocity Author 


N7S-120S#*| Hamilton Standard, Windsor Locks. Conn 

AIROOYNAMIC DESIGN AND PERFORMANCE TESTING 
OF AN ADVANCED 70 DEG SWEPT, EIGHT BLAOED 
PROPELLER AT MACH NUMBERS FROM 0.2 TO 0.86 
Final Repor t 

D. M. Black. R W Menthe, and H S. Wamauski Sep. 1978 
1 1 9 p refs 

(Contract NAS3 20219) 

(NASA-CR-3047) Avail NTIS HC A06/MF A01 CSCL 01 A 
Tha increased emphasis on fuel conservation in the wood 
has stimulatad a series of studies cf btiih conventional and 
unconventional f> r cpoJsion systems for commercial aircraft. 
Preliminary results from these studies indicate that a fuel saving 
of from 15 to 28 percent mey be realized by the use of an 
advanced high speed turboprop. The turboprop must be capable 


:?i high efficiency at Mach 0 8 abc-e 10.88 km (36.000 ft) 
altitude if it is to compete with turbofan powered commercial 
aircraft An advanced turboprop concept was wind tunnel tested 
The mode! included such concepts as an aerodynamical!'/ 
integrated propeller/ nacelle, blade sweep and power (disk) 
loadings ap proximately three times higher than conventional 
propeller designs The aerodynamic design for the model is 
discussed Test results are presented which indicate propeller 
net efficiencies near 80 percent were obtained at high disk loadings 
at Mach 0.8. 8.B. 


N7S-3:i044*| United Technologies Research Center. East 
Hartford. Conn, 

DERIVATION AND EVALUATION Of AN APPROXIMATE 
ANALYSIS FOR THREE DIMENSIONAL VISCOUS SUB- 
SONIC FLOW WITH LARGE SECONDARY VELOCITIES 
Final R sport 

O. L Anderson, W. R, Briley, and H. McDonald Oct. 1978 
84 p rofs 

(Contract NAS3 19752) 

(NASA-CR- 159430; UTRC78-106) Avail MIS 

HC A05/MF A01 CSCL 01 A 

An approximate analysis is presented for calculating three- 
dimensional. low Mach number, laminar viscous flows in curved 
passages with large secondary flows and corner boundary layers. 
The analysis is based on the decomposition of the overall velocity 
field into inviscid and viscous components with the overall velocity 
being determined from superposition An incompressible vortic- 
»ty transport equation is used to estimate inviscid secondary 
flow velocities to be used as corrections to the potential flow 
velocity field A parabolized streamwise momentum equation 
coupled to an adiabatic energy equation and global continuity 
equation is used to obtain an approximate viscous correction to 
the pressure and longitudinal velocity fields A collateral flow 
assumption is invoked to estimate the viscous correction to the 
transverse velocity fields The approximate analysis is solved 
numerically using an implicit ADI solution for the v! ;cous pressure 
and velocity fields An iterative ADI procedure is used to solve 
for the inviscid secondary vorticity and velocity fields This me*hod 
was applied to computing the flow within a turbine vane passage 
with inlet flow conditions of M =. 0.1 and M 0 25, Re -=■ 
1 000 and adiabatic walls, and for a constant radius cu.ved 
rectangular duct with R/D 12 jnd 14 and with inlet flow 
conditions of M 0.1, Re 1000. and adiabatic walls. A.R.H. 


A78-12307 ' Perturbation solutions for Wade to-blade sur- 

faces of a transonic compressor. S. S. Stahara, D. S. Chaussee 
(Nielsen Engineering and Re^nrch, Inc., Mountain View, Calif.), and 
J. R. Sprinter (Stanford, University, Stanford, Calif.). In: Transonic 
flow problems in turbomachirery ; Proceedings of the Workshop, 
Montet V, Calif., February 11, 12, 1976. (A7S-12286 02 02; Wash- 
ington, D.C., Hemisphere Publishing Corp., 1977, p, 359-366; 
rifvUssion, p. 366-368. Contract No. NAS3-19738 

The paper describes a perturbation method for turbomachinery 
calculations, particularly where it is necessary to carry out a number 
of calculations fot closely-related flows such as are needed in a 
parametric study. The method is applied for solving a model problem 
involving blade -to -blade surfaces of a transonic compressor. Basically, 
the method makes use of a previously calculated Dase solution to 
determine first-order changes in the flow field dt. to variations in 
one or mure of a vaiiety of geometrical or flow field parameters. The 
fundamental assumption associated with the jKrfturbation solution is 
that the magnitude of the deviations from the base solution lies 
within the range of a linear perturbation analysis. Comparisons are 
made fur results obtained, by varying the thickness ratio of an 
unstaggered nonlifting cascade composed of biconvex prc ! ''!*o iri a 
flow with an oncoming freestream Mach number of 0.60. S.D. 


03 AIR TRANSPORTATION 
AND SAFETY 

Includes passengei and cargo air transport ope rati or s; and 
aircraft accidents. 

For related information see also 16 Space Transport, tion 
and 85 Urban Tech not off/ and Transportation. 


N78-31061*# National Aeronautics and Space Administration 
Lewis Resea ch Center. Cleveland. Ohio 

SIMULTANEOUS MEASUREMENTS OF OZONE OUTSIDE 
AND INSIDE CASINS OF TWO ■ 747 AIRLINERS AND A 
GATES LEARJET SUSINESS JET 

Porter J Perkins and Daniel Briel 1978 11 p refs Proposed 
for presentation at the Conf. on Atmospheric Environ, of Aerospace 
Systems and Appl Meteorology. New York, 13-16 Nov 1978: 
sponsored by the Am Meteorol Soc and the AIAA 
(NASA-TM -78983: E 9760) Avail: NTIS HC A02/MF A01 
CSCl 06T 

The average amount of ozone measured in the cabins of 
two P-747 airliners varied from 40 percent to 80 percent of 
the atmospheric concentrations without special ozone destruction 
sy'.tems A charcoal filter in the cabin air inlet system of one 
B 747 reduced the ozone to about 5 percent of the atmospheric 
concentration A lea^et 23 was also instrumented with 
monitors to measure simultaneously the atmospheric and ozone 
concentrations Results indicate that a significant porvon of the 
atmospheric ozone is not destroyed in the pressurization system 
and remains m the aircraft cabin of the Learje*. For the two 
cabin configurations tested the ozone retentions were 63 and 
41 percent of the atmospheric ozone concentrations Ozone 
concentrations measured in the cabin near the conditioned-air 
outlets were reduced only slightly from atmospheric ozone 
concentrations ft is concluded that a constant difference 
between ozone concentrations inside and outside the cabin does 
not enst. G.G. 


N78 11024*fll General Electric Co Pittsfield. Mass 

LIGHTNING PROTECTION OF AlflCRAFT 

Franklin A Fisher and J Anderson Plurner Oct. 1977 53C p 

refs 

i Contract NAS3 19080'. 

(NASA RP 1008) Avad NTIS HC A23/MF A01 CSCl. QIC 
The current knowledge concerning potential lightning effects 
on aircraft and the means that are available to designers and 
operators to protect against these effects are summarized The 
increased use of nonmetalhc materials in the structure . of aircraft 
and llit constant trend toward using electronic equipment to 
handle flight .. ntic.il control and navigation functions have served 
as impetus f<v the. study For individual titles, see N78-1102b 
through N78 - 1 1041 
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05 AIRCRAFT DESIGN. 

TESTING AND PERFORMANCE 

Includes aircraft simulation technology. 

For related information tee also ft Spacecraft Design. 
Testing end P erformance and 39 Structural Mechanics. 


N7S-17041*f National Aeronautics and Space Administration. 
Lewis K atei i d i Canter. Cleveland. Ohio. 

PRF UMINAR Y STUDY OF PROPULSION SYSTEMS AND 
AIRPLANE VW' PARAMETERS FOR A US NAVY SUB- 
SONIC V/STOt AIRCRAFT 

C L Zola. L H Frshbach and J. L Allen Feb 1978 42 p 
refs 

NASA-TM 73652: E 95191 Avail NTIS HC A03/MF A01 
CSCl 01 C 

Two V/STOL propulsion concepts woie evaluated in a 
common axciofi configuration One propulsion system consists 
of cross coupled turboshaft engines driving variable pitch fans 
The other system is a gas coupled combination of turboiet gas 
generators and tip turbine fined pitch fans Evaluations were 
made of endurance at low altitude, low speed loiter with equal 
takeoff fuel loads Effects of propulsion system sung bypass 
ratio, ami aircraft wing planform parameters were investigated 
and compared Shaft driven propulsion systems appear to result 
•n better overall performance, although at higher installed weight, 
than gas systems Author 


N 78-25060*1 Sikorsky Aircraft. Stratford. Conn 

OIL AIR MIST LUBRICATION FOR HELICOPTER GEARING 
Final Report 

F McGrcgan Dec 1976 52 p refs 
1 Contract NAS3 18538) 

(NASA CR 135081. SER 50959I Avail NTIS 

HC A04/MF A01 CSCL 01 C 

The applicability of a once-through oil mis* system to the 
lubrication of helicopter spur gears was investigated and compared 
to conventional |et spray lubrication In the mist lubrication mode, 
coolmg air was supplied at 366K (200 FI to the out of mesh 
location of the gear sets The mist air was also supplied at 
366K (200 FI to the radial position mist norrle at a constant 
rate of 0 0632 mol/s (3 SCFM) per nonle The lubricant contained 
in the mist air varied between 32 - 44 cc/hour In the recirculating 
jet spray mode, the flow rate was varied between 1893 - 
2650 cc/hour Visual inspection revealed the iet spray mode 
produced a superior surface finish on the gear teeth but a thermal 
energy survey showed a 15 - 20% increase in hea: generated 
The gear tooth condition in the mist lubrication mode system 
could be improved if the cooling air and lubricant/ air flow ratio 
were increased The test gearbox and the procedure used are 
desenbed Author 


06 AIRCRAFT INSTRUMENTATION 

Includes cockpit and cabin display devices; and flight 
i nst ruments. 

For re'aud information aaa alto t9 S pa cec r aft Inttru- 
mantatkm ind 35 Inttrumanatwn and Photography. 


N78-17QS2*# National Aero n a utics and Spaca Administration 
Lews n a a a a i ch Canaar. Cl eve la nd. Ohio. 

INSTRUMENTATION PON PROPULStON SYSTEMS DEVEL- 
OPMENT 

Isadora Wershewsky 1978 24 p raft Pie se nt o d at Ilia Soc. 
of Automotive Engr Congr. (Moating I M2 II DotnM. 27 Fob. - 
3 Mar 1978 

(NASA TM- 73840) Avail NTIS NC A02/MF A01 CSCL 010 
Apparatus and techniquat da v a lopa d or usad by NASA- Lawns 
to maka steady state oi dynamic measurements of gas 
temperature, pressure, and veloc it y and of the temperature, tip 
cleara nce and . vibration of the b lade s of high- spae d Ians or 
turbines rre das en bad. The a dv a nt age s and kmaationa of aach 
instrument and technique are tfcscusaed and the po aiit ii ly of 
modifying then* for use in developing various propulsion systems 
IS suggested. Author 


N7S-M1X7*# National Aeio n a uti cs and Space Administration 
Lewis H s e a a i th Cantor. Cl evela nd . Ohm. 

ON THE USE OP RELATIVE VELOCITY EXPONENTS FOR 
JET ENGINE EXHAUST NOME 

Jamas R Stone 1978 17 p refs Presented at 95th Me e ti n g 
ofAcoust Soc of Am . Providence. R 1 . 16-19 May 1978 
(NASA TM 78873 E 96051 Avail NTIS MC A02/MF A01 
CSCL 20A 

The effect of flight on |St engine exhaust none has often 
been presented in terms of a rotative velocity e xp onent n. as e 
function of re-hat ion angla Tha value of n s given by the OASPl 
•eduction due to relative v*x>ci«y derided by 10 times me logarithm 
of tha ratio of relative iet velocity to absolute jet velocity In 
such terms, rl a siuc al subsonic jet nose ttieory would result in a 
value of n bento approximately < et 90 degree angla to tha iat 
axis with n decreasing but remaining positive as tha inlet axe 
•s approached and mcieasaig as the (at axe IS approached 
However, flight tests have s hown a wide range of results, including 
neg^;.ve values of n m some cases u. this paper it • shown 
that the exponent n is positive tor pure subsonic iet mnung 
none and vsnea m a systematic manner, as a function of flight 
conditions and iet velocity Author 


N7S-24139*f National Aeronautics and Spaca Administration. 
Lawts Naaaatcti C a m a s . OevM end. Ohio. 

GENERAL AVIATION INTERNAL-COMBUSTION ENGINE 
RESEARCH PROGRAM* AT NAM-UWI RESEARCH 
CENTER 

Ed wa r d A WMa 1978 23 p raft PfO poa a d for p r e s e ntat io n 
at 14th P ro p u l s io n Cord . Las VSgas. Nav . 28-27 Jul. 1978: 
coaponsomd by AIAA and SAE 

(NASA-TM-7889 1 : E 96281 Avail NTIS HC A02/MF A01 
CSCL 21A 

An uptiato is presented of non-turbine general aviation angin a 
programs Tha program encompasses conve nti o na l, lig htw eig ht 
dwsel and rotary engines. It's thraa rnafor thrusts are: (II reduced 
SFCs: (2) i m proved toela tolerance, and (31 reduced s m w s io m 
Current and pUnned future progr ams in such areas as lean 
operation, improved fuel management, advanced cooling 
techniques and a dvanced engine concepts, sre described. These 
are expected to lay the technology twee, by the mid to lantr 
1980's, tor ongmei whoso life cycle fual.ctgjgMie 3Q$o 50% 
lower than today s cooveotwoal engines. . 

i . ' A'- tr* 1 ?-';'. 
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N78- 241)8* f National Aeronautics end Space Admeustration 
Lawts Research Center O sveland. Ohio 

DESIGN AND PRELIMINARY RESULTS OF A SEMITRAMS 
PI RATION COOLED (LAMtLLOV) UNER FOG A HIGH- 
PRESSURE HIGH- TEMPERA TORE COM8USTOR 

JerroPI 0 Wear. Arthur M Trout. John M Smith, and Robert 
E tones 1978 13 p refs To be presented at the 14th 

Propulsion Coni. Las Vegas. Nav. 25-27 Jul 1978. sponsored 
by AIAA and SAE 

(NASA-TM 78874; E-9607) Avail NTIS HC A02/MF A01 
CSCL 21E 

A Lartufloy combustor Inter was desig n ed, f abri cat ed and 
tastad m a combustor at pressures up to 8 atmospheres The 
Imei was tabncMsd of a three layer LamAoy structure and designed 
to replace t conventional step louver mter The Inter M to be 
used in a combustor that provides hot gases *0 a turbine cooling 
test facility at pressures up to 40 stmosphores Tha lemilltiy 
Inter was rested extensively et lower pressures and demonstra 
ted lower metal temperatures than tha conventional Inter, while 
it the same tnrta requiring about 40 percent lest cooling an 
flow Tests conducted at combustor exit temoeratures m excess 
of 2200 K have not indicated any cooling or durability problems 
with tha Lamiilov linear. Author 


07 AIRCRAFT PROPULSION AND POW5R 

Includes prime propulsion systems and system* com 
portents. t.g, ges turbine engines and compressor.; and 
- on-board eunlHsrv po « R c plana tor aircraft. 

X For ratatad information aaa alia 30 Sptdctth Hifiukton 
and Ffower, X PmpdltnU and Fueto and 44 fnerji Pnx*jc 
J tlon tnaComwnton 


N7V10084*# National Aeronautics and Space Ar'mini s tretfon 
Ma Reeasrch Canaar. Oaaa l anl Oho. 

cbw » t » ran ink o t v tmmm r of itmit wmht 
pmooiiw onwiCTuim fob rotor «wr contain- 


Artbur 6 Holma to MIT An Aaaaa am a n t of Toe mol lor Turbo»at 
Engine Rotor Ferturet Mar 1177 P 295-330 relsIFot evedabrttty 
aee NTS- 10068 01071 
Aval NT1S HC A18/MF A01 CSCL 21E 

Published results on rotor buret Cbntatn'irant with amgla 
materials. and on body armor using compoMa m at anal a wars 
uaad toaatabksh t aat u« t iypo th aaaa about *hat vanabtas might 
control tba daargn of a weight -efficient pio actma dames 0 start 
on modsm concept* for tha design and anal re*» o> **"•• optimum 
seeking ee penrnents. a particular aapanma it for evaluating the 
hyp ot h aaa a and matanalt urea da ai pnad Pa datign jnd mattioda 
for tha analysis ol result* are dsacnbrd Tha ccisequence of 
such tiypothaaaa a that tha device thjuM consul of as many 
at four c on ca ntr c rings, each to com at of a itvitenel umquety 
ch oaa n for its position m tha panatration sequence Author 


N78-10QS8*# National Aarons utm and Space Administration 
Laws Hatasreh Center Cleveland Ohio 

APPLICATION OF A FUOHT-UNC DISK CMACK OETECTON 
TO A SMALL ENGINE 

John fl Barranger to MIT An Assassmant ol Tachnot for 
Turbotat Engna Rotor Failures Mar 1977 383-388 (For 

avartatokty tas N 78 10068 01 071 
Avail NT1S HC AI8/MF A01 CSCL 31E 

A dnk crack detector was develop ed and applied to a small 
■notary engne tor usa as a flight Ime turbme crack monitor 
Tha system consists of an eddy currant type sensor and its 
cables wit tun tha enguie. astern al connecting cables and a 
remo t ely located electrical capacitance- conductance bndge end 
sigtd anetyrer As the turbine spars tha rotor is monitored by 
the sensor for redial surface cracks emanating from tha infer blade 
region of the ioioi Author 


NTS- 10087* # Nati onal Aaro n a uh ca and Space Admaustrehon 

Lewie Naas etch Canter Cl evela n d. Ohio 

■VALUATION OF AN F10Q MULTIVAMA8U CONTROL 

U8NM A MAL-TMM ENGINE SIMULATION 

John 8. Such. Chartaa SUre (AFSCJ. and Jamaa F. Soadar 1877 

17 p rah Pnaansad « 13th P iopu h lon Coni. Ortando. Fla 

11-13 Jul 1877: aponaored by AIAA and Soc ol Automotive 

(NASA TM X 73848: £-91651 Avail NTIS HC A02/MF A01 
CSCL 21E 

A mulbvanable control design lor tha F**0 turboton engina 
urea avalusiad. as part al tha FI 00 muRtvahable control synthesis 
(MVCSt progr am The eva l u a tio n utilized a real- time, hybrid 
computer aamulation ol tha angina and a digital computer 
im plementation of tha control Sagndlcsnt results of tha evaluation 
are p i s te nte d and rec om men da tion s concerning future engme 
tasting of the control are made Author 


N7S-1C8SS*# National Aeronautics and Space Administration 
Lewis Ha search Center. Clev e l a n d Ohio 

THE PNOMISE OF EUTECTICS FOR AIRCRAFT TUH 

MINIS 

Hugh R Grey 1977 21 p refs Presented at Mete* Show 
and Conf . Chicago. 25-27 Oct 1977. tponsured by ASM 
(NASA TM 73714: E-92581 Avid NTlS HC A02/MF A01 
CSCL 21E 

The current status of tha brat generation eutectics, gamma/ 
gamma transition - delta and NtTaC -13. u de ecn bed m detail 
Several second generat i on systems, such as gamma/gamma 
t ransi tion - alpha and koTeC 3- 1 16A. gamma bats, and COTAC 
74 are also reviewed with particular emphasis on than critical 
physical and mechanical properties, future reiear cf i directions, 
and potential applications Results of recent cost-benefit analyses 
of eutectic tuibtne blades are discussed Author 


N78-11083*f National Aeronautics and Space Administration 
Lewis Research Canter Cleveland. Ohio 

AIRCRAFT ENGINE EMISSIONS 

Oct 1977 4S2 p Coni held m Cleveland 18 19 May 1977 

iNASA CP 2021 E 9262) Avert N7IS MCA20/MFA01 CSCL 
21E 

A conference on a aircraft engme emissions was held to 
present the results ol *ecent and current work Such tovetse 
areas as components, controls energy efficient engme designs 
and nose and pollution reduction are discussed For individual 
totes, sea N78 11064 through N78-11080 


N78- 10088*1 National Aeronautics and Space Administration 

Law* R ese arch Center Cle ve l an d Ohm 

TURBINE OI8K8 FOR IMPROVED RELIABILITY 

Atoert Kaufman to MIT An Aaaaaamant o I Techno! for Turbojet 

Engme Rotor Fedoras Me' % 3 ’ 7 p 389-411 (For availability 

aaa N78 10068 01 071 

Avert NTIS HC A18/MF A01 CSCL 21E 

Advanc e d thak structural c oncepts were employed to improve 
the cyclic lives and rehebdity ol turbme disks Analytical stud 's 
ware conducted to evaluate bora entry disks as potential 
replacements for the earstmg first stage turbme rksks in the 
CF6-S0 and JTSO 1 7 engines Results of low cycle tongue burst 
fracture mechanics and fragment energy analyses are summarized 
for the advanced disk designs and the esaling disk designs 
with both conventional and advanced disk materials Other disk 
concepts such at composite laminated Imk multibore mutt disk 
and tplme disks ware also evaluated for tha CF6-50 engine 

Authoi 


NTS- 11086*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 
EMISSIONS REDUCTION TECHNOLOGY PROGRAM 
Robtl E Jones to es Aircraft Eng Emissions Oct 1977 
p 19 S8 (For avartabrtity sae N78 11063 02 071 
Avart NTIS HC A20/MF AO I CSCL21E 

Combustor concepts having the potential for significantty krw'f 
emissions levels were investigated The combustoi emissmns 
reduction was meusured in an engine test Emissmn cha»ecierrstics 
common to all engme classes are shown Muitato burning cone 
compusfors specificsllv the double annular and swirl cen 
combustors were studied Aubfast and an assist fuel -nieclmn 
lechnujues were evaluated for emissmns control potential The 
combustor sceerung and refuting phases are summarized Author 
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NTS- 11 0*7* f Nation** Aeronautics and Space Admmot ration 
Uwia Research Cantor. C fov al en d. Ohro 

p ol lu tio n reduction tichukhobt program for 

ClARR T4UT9D) ENGINES 

* Robaita (Fratt and Whitney Aircraft Group. East Hartford. 
Com >. A. J Frorantmo (Pratt and Whitney Aircraft Group, East 
Hartford. Conn ), and l A DtaM In H* Aircraft Eng. Emissions 
Oct 1977 p 29-89 rats (For avMebiWy tee N7B-1 1063 02-07) 
Avail NTtS HCA20/MFA01 CSCE 21E 

Tha tec h nology >«quaad to develop commercial gas turbine 
anginas waft red u ced exhaust ermssione was demonstrated 
Can- annular combustor systems for the JTBO angins tarmlv IEPA 
daa\ T4) ware mvesttgarad tbs JTBO turbofon angina <s an 
exintflow. dust-spool, modarata-btpass rafo daasgn ft haa a 
ivro-aiaga tan. a lour-atage tow-pressure c ompres so r driven by 
a three-stage low-pressure turtame. and a seven-stage Mgh- 
pressure compressor dnvan by e tmgle-ttage high-pressure 
turbme A erase section of the JT8D 1 7 showing the mechanical 
configuration is given Kay specifications for tha angina an 

Author 


N 7b- 11071V National Aeronautics and Space Administration 

lewis Re s e a rc h Canter C l eve l and. Ohio 

SUMMARY of EMISSIONS REDUCTION TECHNOLOGY 

PROGRAMS 

Richard W foedzwiecfci In its Aircraft Eng Enuaaons Oct 
1977 u 191 202 (For avrutabUity nt N7811063 02-07) 

Avar NT1S HC A2C/MF AOt CSCl 21E 

The NASA emopons reduction contract programs for EPA 
aircraft angina classes P2 (turboshaft engines). T1 (jet engines 
wah thrust under 9000 Hat. T4 (JTBO! engine s ), end T2 (iet 
engines with thrust over 8000 t>) ere discussed Ttie^fiou 
important aspects uf these programs, tha commonality of 
approaches triad tha test results, and assessments r egar ding 
applications of the derived technology are summarized Author 


N7S-11072*# Nehonat Aeronautics and Space Adminrstrstaon 
Lewis Research Center Oevalend Ohm 

EMISSIONS CONTROL FOR OROUNO POWER GAS 
TURBINES 

Richard A Rudney Richard J Pnam Albert J Juhesz. David N 
Anderson Thaddeus S Mnu and Edward J Mular? In ns 
Aircisft Eng Emissions Oct 1977 p 203-242 refs (For availability 
see N78- 1 1063 02 07 1 
Avail NT1S HCA20/MFA01 CSCl 2 IE 

The simSuiities and dillerencei of amotions reduction 
technology lor sue reft end ground power gas turbmee a daac nbed 
The capability of tfus technology to reduce ground power em asm ns 
to meet r listing end proposed emissions standards a pre se nted 
end discussed Those nsn where the developing aircraft gas 
turbme technology may have duvet application to ground power 
end those areas where the needed techrxXogY may be unique 
to the ground power mission ere pointed out Emissions reduction 
technology varying from simple combustor modi licet ions to the 
use ol advanced combustor concepts, such as catalysis is 
desenbed and discussed Author 


NTS- 1107J*f National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohm 
GENERAL AVIATION PISTON ENGINE EXHAUST EMIS- 
SION REOUCTION 

Erwin t Kempt* Jt William H Houtmen (EPA Washington 
0 C I William T Westfield ( f AA Washington 0 C ) Larry C 
Duke lAVCO Lycoming Willie 1 ' -port Pe > and Bemad) J Rsry 
i Teledyne Continents Motors Los Angeles) In ns Aircraft Eng 
Emissions Oct 1977 p 243-275 refs (For availability see 
N78 1 1063 02 071 

Aie.l NTIS MC A20 ME AOt CSCL 2 1 E 

Tc support the pro.nulgetton ol aircraft reputations two 
aupo-ts wee eiammed Van Nuys end Termemi It was deteimined 
that the carbon monoude ICOl emissions liom piston engine 
atrciah have a significant influence on the CC levels in the 
ambient su in end around imports where workers and travelers 
would be exposed Emissions standards were set up (or control 


IS 

of emissions from pircraft piston engines manufactured after 
Daccmbar St. 1979. Tha standards sel e c t ed ware based on a 
technofogicaay foaaMe and economically reasonable control of 
carbon monosfde I: was concluded that substantial CO reductions 
could be realized if the range of typical fuel-air ratios could be 
narrowed. Thus, improvements in fuel management warn 
determined at reasonable controls Author 


N79- 1t074*| National Aeronautics and Space Administration 
lawia Research Canter. Cleveland. Ohio 

ALTERNATIVE FUELS 

Jack 9 Grabman. Helmut F Butte. Robert Fnedmen. Albert C 
Antoine, and Thame W Reynolds In *s Aircraft Eng Emotions 
Oct 1977 p 277-308 rah (For availability see N78 11063 
02-07’ 

Avail urns HC A20/MF AOT CSCl 21E 

Potential problems related to the use of alternative aviation 
turbine fusts are discussod and both ongoing and required raseaich 
**o these fuels » described This i Mrura on * limited to aviebon 
turbine fuels compo sed of liquid hydroc ar bons The advantages 
end disadvantages of the various solutions to (he proble ms are 
summarized Tha first sahition is to continue to dev e lop the 
necessary technology at the refinery to praducs specification jet 
fuels ragantett of the crude source The second solution a to 
mmrmrze energy consumption st the rofmery sod keep fuel costs 
down by relaxing specifications Author 


N7R-T 1078*# National Aeronautics and Space Administration 

Lewis Research Center. Cleveland. Oho 

GLOBAL ATMOSPHERIC SAMSUNG PROGRAM 

Envoi A Lezbetg. Porter J Pertuns. David R Englund Damal J 
G sunt net and James 0 Hotdeman In ns Aircraft Eng Emissions 
Oct 1977 p 323 355 rah (For availability see N78 11063 
02-07) 

Avail NTIS HC A20/MF A01 CSCL 21 E 

Automated instruments were installed on a commercial 8 747 
aircraft, during the program to obtain baseline data and to monitor 
key atmospheric constituents associated with emissions of aircraft 
engines Xi order to determine if aircraft are contributing to pollution 
ot the upper atmosphere Data thus acquired on a global basis 
over the commercial an routes for 5 to 10 years will be analyzed 
Ozone measurements m the 29.000 to 45.000 loot altitude 
were expended over what has been available from ozoneson- 
des Limited aerosol composition measurements from liter 
samples show low levels o' sulfates .vnd nitrates in the upper 
troposphere Recently metaled instruments lor measurement of 
carbon monoxide and condensation nuclei are beginning to return 
data Author 


N7S-1 1077*| National Aeronautics and Space Administration 
Lewis Research Cental. Cleveland Ohio 
STRATOSPHERIC CRUISE EMISSION REOUCTION 
PROGRAM 

Larry A Diehl Gregory M Reck Cecil J Marek and Andrew J 
Srantszlo In ns Aircraft Eng Emissions Oct 1977 p 357-391 
l For availability see N78 1 1063 02 07) 

Avail NTIS HC A20/MF A01 CSCL 2 IE 

A recently implemented NASA effort specifically aimed at 
r educate cruise oxides of nitrogen from high-altitude aircraft a 
discussvd The desired emission levels and the combustor 
technology requited to achieve them are discussed A brief 
overview ol the SCERP operating plan a given Lean premised- 
provaponzed combust am and some of the potential difficulties 
that are associated with applying tha technique to gas turbme 
combustoro are examined Base technology was developed in 
several key areas These fundamental studies aro viewed as a 
lequuement lot successful implementation of the lean promised 
combustion technique Author 
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N2t-1 1079*| Notion* I Aeronautics and Spaco Administration. 
Loans R esea r ch Cantor. Cl eveland. OTno 
ADVANCED LOW NOW COMBUSTORS FOR SUPERSONIC 
HIQH-AlTtTUDE QAS TURBINES 

Patar B. Roberts (International Harvostar. Chicago) to its Aircraft 
Eng Emissions Oct. 1977 p 393-416 rat (For avaitabltitv saa 
N78- 11063 02-07) 

Avail ' NTIS HC A20/MF A01 CSCL 21E 

The impact of gas-turbina-engine-powered aircraft on 
worldwide pollution was dafinad within two m*|Oi araat of 
contnbution First, the conti.oution of aircraft to tha local Sk 
pollution of metropolitan areas and. second, tha long-tarm affects 
on the chemical balance of the stratosphere of pollutants emitted 
from future generations of high-altitude, supersonic commercial 
and military aircraft Preliminary findings indicate that stratospheric 
oxides of nitrogen !N0x) emissions may have to be limited to 
very low levels if. for example, ozone depletion with concomitant 
increases in sea-level radiation, are to be avoided Theoretical 
considerations suggest that 'NOxI leve*s as low as 1 0 gram 
per kilogram of fuel and less should be attainable from an ide a lised 
premixed type of combustor Experimental ng studies were 
■mended to explore new combustor concepts designed to mmimita 
the formation of (NOx) in aircraft gas turbines and to define 
their major operational problems and limPetrons Author 


N78-1109B* National Aeronautics and Space Administration 
Lewis Research Comer. Cleveland. Ohio 

EFFECT OF ENDWAU. COOUNG ON SECONOARV FLOWS 
IN TURBINE STATOR VANES 

Louis J Goldman and Kerry L McLailin in AGARO Secondary 
Fiows in Turbomachines Sep 1977 29 p refs (For availability 
see N78 11083 02 071 
Avatl NTIS HC A14/MF A01 CSCL 21E 

An experimental investigation was performed to determine 
the effect of endwail coding on the secondary flow behavrjr 
and the aerodynamic performance of a coreturbrne stator va.ie 
The investigation was conducted m a cold-air. full-annular 
cascade, where three dimensional effects could be obtained Two 
endwail coding confutations were tested In the first con'igura- 
tion. the coding holes were oriented so that the coden: was 
injected m line with the invtscid streamline direction In the 
second configuration the coolant was injected at an angle of 
IS deg to the invtscid streamline direction and orient id toward 
the vane pressure surface In both cases the stator < anes were 
sdid and uncooled so that the effect of endwail ceding could 
be obtained directly Total pressure surveys were tar an down- 
stream of the stator vanes over a range of coding fkiws at the 
design mean-radius critical velocity ratio of 0 778 Changes in 
the total pressure contours downstream of the vanes were used 
to obtain the effect of endwail cooling on the secondary flows 
in the stator Comparisons were made between the two 
coded endwail configurations and with the results obtained 
previously for solid endwail: Author 


N78-11106*# National Aeronautics and Space Administration 
Lews Research Center. Cleveland. Ohic 

ALTITUDE TEST OF SEVERAL AFTERBURNER CONFIGU 
RATIONS ON A TURBO* AN ENGINE WITH A MTOROGEN 
HEATER TO SIMULATE AN ELEVATED TURBINE DIS- 
CHARGE TEMPERATURE 

Fiy l Johnson and Richatd P C.illom Nov 1977 57 p refs 
(NASA TP 1068. £ 9207' Aval NTIS HCA04'MFA01 CSCL 
21E 

A performance test of several experimental afterburner 
configurations was conducted with a mixed flow turbofan engine 
in an altitude facility The simulated flight conditions weie lot 
Mach 1 4 at two altitudes 12 :90 and 14 630 meters Tu.bine 
discharge temperatures of 889 and 1056 K were used A 
production afterburner was tested for comparison The research 
jfte'bume's included partial lotced mums with V gutter 
flameholdets a carbureted V gutter flameholder and a Inpie 
ring V gutter f.ameholder with tour swirl can fuel mixers Fuel 
injection variations were included Performance data shown include 
augmented thrust ratio thrust specific tuet consumption 
combustion efficiency and total pressure drop across the 
afterburner Author 


N7S-130SS*| National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

EFFECT OF FUEL PROPERTIES ON PERFORMANCE OF 
SINGLE AIRCRAFT TURBOJET COMBUSTOR AT SIMU- 
LATED 10(1 CRUISE. AND TAKEOFF CONDITIONS 

Helmut F. Butte and Arthur L Smith Sep. 1977 21 p rets 
(NASA-TM- 73780: E-93361 Avail NTIS HC A02/MF A01 
CSCL 21E 

The performance of a single can JT8D combustor was 
investigated with a number of fuels exhibiting wide venations m 
chemical composition and volatility Peiformance parameters 
inve st igated ware combustion efficiency, emissions of CO. 
unbumed hydrocarbons and nitrogen oxides, as well as liner 
temperatures and smoke The most pronounced effects of changes 
m fuel composition were observed at simulated enuse end takeoff 
conditions where smoke and line: temperatures increased 
significantly as the hydrogen content of the fuel decreased At 
the simulated Kla condit on. emissions of CO end unbumed 
hydrocarbons increased s-ghtly and. accordingly combustion 
efficiencies decreased slightly as the hydrogen content of the 
fuels decreased. Author 


N7S-130S0* | National Aeronautics and Space Administration 
Lewis Research Center. Cle v el and. Ohio 
FUGMT-EFFECTS ON PREDICTED FAN FLV-BV NOISE 
Marcus F Hmdmenn and Bruce J Clerk 1977 24 p refs 

Presented at 94th Meeting of the Acoustical Soc of Am . Miami. 
Fla. 13-16 Dec 1977 

(NASA TM 73798) Avail NTIS HC A02/MF A01 CSCL 20A 
The impact on PNLT (Perceived Noise Level. Tone corrected) 
end Fly-by EPNL (Effective Percetveo Noise Level) when forward 
motion reduces the noise generated by the bypass fan of an 
aircraft engine was studied Calculated noise spectra for a typical 
subsonic tip speed fan designed for blade passage frequency 
(BPF) tone cutoff were translated m frequency by systematically 
varying the BPF from OS to 8 kHt Two cases of predicted 
flight-effects on fen source noises were considered reduced BPF 
tone level of 8 db and reduced broadband noise level of about 
2 db in addition to reduced tone level The maximum reduction 
m PNLT ol the noise as emitted from the fen occurred when 
the BPF was at 4 kHa where the reductions were 7 4 end 
10 0 db Thu maximum reduction in EPNL of the noise as received 
during a 500-foot c'htude By -by occurred when the BPF was at 
2 5 kHa where the reductions were 5.0 end 7.8 db. Author 


N78- 13081*1 National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

AN EMPIRICAL MODEL FOR INVERTEO- VELOCITY-PRO- 
FILE JET NOISE PREDICTION 

James R Stone 1977 30 p refs Presented at 94th Meeting 
of the Acoustical Soc of Am. Miami. Fla. 13-16 Dec 1977 
(NASA TM 73838. E 9425) Avail NTIS HC A03/MF A01 
CSCl 20A 

An empirical model for predicting the noise from inverted 
velocity-profile coaxial or coannulai jets is presented and compared 
with small scale static and simulated flight data The model 
considered the combined contnbutions of as many as four 
uncorreiated constituent sources the premerged jet/ambient 
mixing region the merged-jet/ambient mixing region, outer stream 
shock/turbulence interaction, and innai stream shock/ turbulence 
interaction The noise from the merged region occurs at relatively 
low frequency and ts modeled as the contribution of a circular 
jet at merged condrtions and total exhaust area with the high 
frequencies attenuated The noise from the premerged region 
occurs at high frequency and is modeled as the contnbution of 
an equivalent plug norrle al outer stream conditions, with the 
low frequencies attenuated Author 


N78-130S2*f National Aeronautics and Space Administration 
Lewis Research Center OevnleiHl. Ohio 

AN OVERVIEW OF AEROSPACE OAS TURBINE TECHNOL- 
OGY OF RELEVANCE TO lrii DEVELOPMENT OF THE 
AUTOMOTIVE GAS TURBINE ENGINE 

D G Evans and T J Millar 1978 52 p refs Presented at 
Ann Meeting of the Soc o( Automotive Engineers. Detroit. Mich . 
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27 Fab • 3 Mar 1978 

(NASA-TM-73849) Avail NT1S HC A04/MF A01 CSCL 21E 
Technology araat ralaiad to ga* torbina praputatoo tynera 
with potential to application to tha automotlva gat tucbina angina 
ere discussed Areas included ere. tyatam steady-state and 
tranaiant performance prediction techniques. compta aa or and 
turbine daaign and performance predic ti on programs and effects 
ot geometry combustor tachnology and advanced concepts. and 
caramic coatings and matarials technology. Author 


M7B-18Q(8*f National Aeronautics and Spaca Admimstretlon. 
Unvis Research Center. Cleveland. Ohio. 

MECHANICAL CHANACTtNIfTtCt Of STASIUTY-R1MD 
VALVES FOR A SUPERSONIC INLET 

George H Nainat. Milaa O Ouatin. and Gary L Cola Washington 
Dec 1977 39 p rata 

(NASA -TM-X 3483. E-88521 Avail NTlS HC A03/MF AOt 
CSCL 2<E 

Mechanical characteristics of a set of direct -operated relief 
valves used in a throat-bypass stability-bleed system designed 
for the VF-12 Surratt inlet aie described A comparison of data 
tsksn before and after the vnndturnel testa (at room tempera 
turai showed that both tha effective spring rata and the praten 
friction had decreased during the wind tunnel teats. In nsithar 
tha affective spring rate nor the piston friction was the magnitude 
of change greet enough to cause significant impairment of overall 
system effectiveness No msio. valve mechanical problems ware 
encountered in any of the tests Ouring high temperature bench 
teats, piston frictional drag increased The friction returned to its 
initial room temperature value when tha stability -bleed valve wee 
disassembled and reassembled The problem might be solved 
by using s different material for the proton sleeve bearing and 
the piston rings Author 


N78-18084*# National Aeronautics and Space Administration 
Lawn Research Canter. Cleveland. Ohio. 

INFLUENCE OF OIL SQUEEZE FIUH DAMPING ON 
STEADY-STATE RESPONSE Of FLEXIBLE ROTOR OPE RAT- 
IOS TO SUPERCRITICAL SPEEDS 

Robert E Cunningham Dec 1977 44 p rah 

(NASA TP-1094; E -90911 Avail NTIS MCA03/MFA01 CSCL 

21E 

Espenmental data war# obtained for the unbalance response 
ol e flexible rotor to speeds above the third lateral bending 
critical Squeaie-hlm damping coefficients cslculated from 
measured data showed good agreement with short journal beanng 
approximations over s frequency range from 5000 to 
31 000 cpm Response of a rotor to varying amounts of unbalance 
wee investigated A very light v damped .otor was compered 
with one where oil-squeete dampers were applied Author 


N7S-1B042*# National Aeronautics and Space Administration 
Lawis Rasaarch Canter. Cleveland Ohio 
PRELIMINARY QC8EE PROGRAM TEST RESULTS 
Carl C Ciepluch 1977 22 p refs Presented at 1977 Aerospace 
Meeting. Loe Angeles. 14-17 Njv 1977. sponsored by SAE 
(NASA TM 737321 Avail NTIS HC A02/MF A01 CSCL 21E 
The QCSEE IGuiet. Clean Short-Haul Expenmentel Engine) 
program has entered the engine teat phase Overall design and 
advanced tachnology incorporated into the two engines in the 
program ward described In addition preliminary engine test results 
are presented and competed to the technical requirements the 
engines were designed to meet. Author 


NTS- 19043*# National Aeronautics and Space Administration 

Lews Research Canter Cleveland Ohio 

COMPUTER PROGRAt* FOR CALCULATION Of A 0A9 

TEMPERATURE PROFILE RY INFRARED EMISSION: 

ABSORPTION SPECTROSCOPY 

Donald R Bocheie Dec 1977 85 p refs 

(NASA TM 73848 £-94361 Avait NTIS HC A05/MF A01 

CSCL 2 IE 

A computer program to calculate the temperature ptohle of 


a flame or hot gas waa presented in detail Emphasis waa on 
profiles found in iet engine ot rocket engine exhaust streams 
containing H20 or C02 redisting gases Tha temperature profile 
waa assumed a xisym metric with an assumed functional term 
controlled by two variable parameters. The parameters were 
calculated using measurements of gas radiation at two wave- 
lengths in the infrared The program also gave tome information 
on the pressure profile A method ot eels e b o n of vveveiengths 
wts given tha; it liken to teed to an accurate determination of 
tha parameters The program it written m FORTRAN 4 language 
and rune in leu than 60 seconds on a Umvac 1 100 computer 

Author 


N 78-1B044*f National Aeronautics end Space Administration 
Lewis Research Center. Cleveland Ohio 
TEMPERATURE OtSTRIRUTtONS AND THERMAL STRESS- 
ES IN A GRADED Z1RCONIA/METAL GAS PATH SEAL 
SYSTEM FOR AIRCRAFT GAS TURBINE ENGINES 
Christopher M. Taylor (Leeds Umv) and Robed C Bill (Army 
R end T Labs . Oevetend) 1978 19 p refs Presented at the 
Conf. on Ai' Brea thing Propulsion Systems. Huntsville. Ala . 
16- 1 8 Jan. >978: sponsored by AIAA 

(NASA-TM-73818) Avail NTIS HC A02/MF A01 CSCL 21E 
A ceramic/ metallic aircraft ges turbine outer gas path test 
designed for improved engine performance was studied Transient 
temperature end stress profiles in a test teal geometry were 
determined by numerical analysis Ounng a simulated engine 
deceleration cycle from sea-level takeoff to idle conditions, the 
maximum seal temperature occurred below the seal surface, 
therefore the top layer of the seal was probably subjected to 
tensile stresses exceeding the modulus o( rupture In the stress 
analysis both two- and three-dimensional finite element computer 
programs were used. Predicted trends of the simpler end more 
easily usable two-dimensional element programs were borne out 
by the three-dimensional finite element program results Author 


NTS- 19048*# National Aaronautics and Space Administration 
Lewis Research Canter. Cleveland Ohio 

A COMPUTER PROGRAM FOR THE TRANSIENT THERMAL 
AfALYSIS OF AN IMPINGEMENT COOLED TURBINE 
ULADE 

lay mood E Gauglei 1978 10 p refs Presented at Aerospace 
Sr.i Meeting. Huntsville. Ale . 16-18 Jan 1978; sponsored by 
AIAA 

(NASA TM 738t9) Avail NTIS HC A02/MF A01 CSCL 21 E 
A computer program to calculate transient and steody state 
temperatures, pressures, and coolant flows in a cooled turbine 
blade or vena with an impingement insert is described- Input to 
the program includes a description ol the blade gaomatry. coolant 
supply conditions, outside thermal boundary conditions and 
wheal spaed Coolant-side heat transfer coefficients are calcu- 
lated internally in the program, with (ha user specifying tha 
mode of heat tianufat at each internal flow station Program 
output includes the temperature at each node, the coolant 
pressures and flnw rates and the inside heat tiansfer coefficients 
A sample problem is discussed Author 


N7S- 16083*1 National Aeronautics and Space Admimstiarion 
lewis Research Canter. Cleveland. Ohio 

COLD-AIR PERFORMANCE OF FREE-POYYER TURBINE 
OESIGNEO FOR 1 12-KILOWATT AUTOMOTIVE GAS- 
TURSINE ENGINE 1: DESIGN STATOR-VANE-CHORD 

SETTING ANGLE OF 36 DEG 

Milton G Kofskey and William J Nusbaum Jan 1978 23 p 

rels 

(NASA TP. 1007 CONS; 1011-12, E-89641 Avail NTIS 
HC A02/MF A01 CSCL 21E 

A cold air experimental investigation of a free power tuibine 
designed (oi a 1 1 2kW automotive gas turbine was made ovei 
a range o’ speeds rrom 0 to 130 percent ol design equivalent 
speeds and over a range ol pressure ratio ' om 1 1 1 to 2 45 
Results are presented in terms ot equivalent power torque, mass 
flow and efficiency lor the design power point setting of the 
vanable stator Author 
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N78-16066*f Netional Aeronautics and Spacs Administration 
Lawia Research Cantar. Cleveland. Ohio 

A REVIEW OF NASA'S PROPULSION PROGRAMS FOR 
AVIATION 

Warner L Stewart. Harry W Johnson, and Richard J Weber 
1978 21 p rafs Praaantad at tha 16th Aerospace Sei, Meeting. 
Huntsville Ala . 16-18 Jan . sponaorad by AIAA 
(NASA-TM-738311 Avail NTlS MC A02/MF AOI CSCL 21A 
A review of live NASA engine-oriented propulsion programs 
ol major importance to civil aviation are presented and discussed 
Included are programs directed at axplonng pn pulsion system 
concepts for 111 energy conservation subsonic aircraft ‘improved 
current turbofane advanced turbofans, and advanced turboprops): 
(2) supersonic cruise aircraft (variable cycle engines): (3) general 
aviation aircraft (improved reciprocating engines and small gas 
turbines). (4) powered lift aircraft (advanced turbofans): and (5) 
advanced rotorcraft Author 


N78-1706C* National Aeronautics and Space ‘ dmimstration 
lewis Research Cantei. Cleveland. Ohio. 

VARIABLE THRUST NOZZLE FOR QUIET TURSOFAN 
ENGINE AND METHOD OF OPERATING SAME Patent 
Arthur P Adamson, inventor (to NASA) (GE. Cincinnati. Ohio) 
Issued 17 Jan. 1978 7 p Filed 26 May 197S Sponsored by 
NASA 

(NASA-Case-LEW- 123 17-1; US Pelent-4.088.469: 

US- Patent- Appl-SN-58 1 7S0: US-Patent Oess-60-204: 
US-Patant-Qasa-60-226R: US-Petent-C1esa-60-271) Avail: US 
Patent Office CSCL 21E 

An improved method of operating a gas turbine engine it 
presented wherein angine-gonerated noise is maintained at « 
reduced level during reduced thrust operation Fan speed wet 
maintained at e constant level while Ian nozzle area was increased. 
This maintained high inlet Mach numbers for reduced forward 
noise propagation and also perm it ad reduced nozzle exhaust 
velocity for reduced shear noise In another embodiment, airflow 
wet increased by means cf a fan Made pitch change or speed 
increase while the fan norite ares was increased, yielding both 
a net reduction in engim- thrust and noise 

Official Gazette of the U S. Patent Office 


N78- 17068* National Aeronautics end Specs Administration. 
Lawn Research Center. Cleveland Ohio 
QAS TURRINE ENGINE (WITH CONVERTIBLE ACCES- 
SORIES Patent 

Donald F. Sarqrsaon (GE. Cincinnati. Ohio) and Arthur P Adamson, 
inventors (to NASA) Issued 17 Jan 1978 6 p Fried 8 Nov. 
1974 Sponsored by NASA 
(NASA-Cese- LEW- 12390-1: US-Pstent-4.068.470 
US-Patent Appl-SN-522109. US Patent-Class 80226R: 
US-Patent-Class- 74-386: US-Patent-Class-74-417) Avsil: US 
Patent Office CSCL 21E 

Drive means for connecting a gas turbine engine to its 
accessories are to constructed as to allow the accessories to 
be s ele c tively positioned to any one of several predetermined 
circumferential positions about the perimeter of the engine This 
feature permits convenient mounting of the same engine upon 
vehidet demanding radically different engine mounting arrange- 
ments. Official Gazette of the U.S Patent Office 


N79-170M*f National Aeronautics and Space Administration 
Lewie Resea rch Center. Cleveland Ofuo 

CERAMICS IR QAS TURBINE: POWOER AND PROCESS 
CHARACTERIZATION 

Sural Dune 1977 16 p refs Presented at the Conf. on 

Composites end Advanced Maters Cocc Beech, Fla . 17-19 Jen 
1977: Sponsored by Am Ceramic Soc 

(NASA TM 73875 E-947S1 Avail NT)S HC A02/MF AOI 
CSCL TIE 

Some of the intrinsic properties of various forms of Si3N4 
end &C era listed end limitations of such materials availability 
ere pointed out The essential features/ parameters to characterize 
a batch of powder are discussed including the standard techniques 
for such characterization In process characterization, parameters 


in sintering, r e a ct i on xmtermg, and hot pressing processes are 
d isc u ss ed including the f ectors responsibie for strength limitations 
in ceramic bodi es Significant improvement s in material propert i e s 
can ba ac hi eved by reducing or eliminating the strength limiting 
factors with consiste n t powder and process characterization 
along with process control. Author 


N 78-17090*1 National Aeronautics and Space Administration 
Lewie Research Center. Cleveland. Ohm 

GENERAL AVIATION ENERGY-CONSERVATION RE- 
SEARCH PROGRAMS AT NA8A-LEW18 RESEARCH CEN- 
TER 

Edward A. Writis 1977 26 p refs P r ese nt ed at the Conf. on 
Energy Conserv in Gen. Aviation. Kalamazoo. Mich.. 10-11 Oct. 
1977; sponsored by Western Michigan Univ. 

(NASA TM 73884) Avail: NT1S HC A03/MF AOI CSCL 21E 
The major thrust ol NASA's non turbine general aviation angina 
programs it directed toward ( 1 ) reduced specific fuel consumption. 
(2) improved foal tolerance, and (3) emission reduction. Current 
end planned future programs in such areas as lean operation, 
improved fuel management, advanced cooling technique* and 
advanced engine concepts, are described. These ere expected to 
ley the technology base, by the mid to letter 1980's, for engines 
whose total fuel costs are ss much as 30% lower than today's 
conventional engines. Author 


M7G-1S088* National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

INTEGRATED GAB TURRINE ENGINE-NACSUE Paean* 

Arthur P. Adamson. Donald F Sargtsson. end Charles L Stotfer. 
Jr . inventors (to NASA) Issued 25 Oct. 1977 9 p Filed 
3 Nov 1975 Division of US Patent Appl SN-522108. filed 
8 Nov 1974 

I NASA-Case-LEW- 12389-2: US-Patent-4.055.041; 

US-Patent- Appl-SN-62822 1 ; US-Patsnt-Oase-60-228R: 
US-Petent-Cleee-60-39 31: US Petent Class 244 53A. 

US-Patent Oees-244-54) Avail US Patent Office CSCL 2 1 E 
A nacelle for use with a gas turbine engine is presented. 
An integral webbed structure resembling a spoked wheel for 
rigidly interconnecting the nacelle and engine, provides lightweig ht 
support Tha inner surface of the nacelle defines the outer limits 
of the engine motive fluid flow annulus while tha outer surface 
of the nacelle defines a streamlined envelope for the engine. 

Official Gazans of the U S Patent Office 


N78- 19087* National Aeronautics and b'ec" Administration. 
Lewie Research Center. Cleveland. Ohio 
VARIABLE MIXER PROPULSION CYCLE Patent 
Den Joseph RundeN (GE. Cleveland). Donald Patrick McHugh 
(GE. Cleveland). Tom Foster (GE. Cleveland), end Ralph Harold 
Brown, inventors 'to NASA) (GE. Cleveland) Issued 24 Jen. 
1078 10 p Filed J Jun. 1975 Sponaorad by NASA 
‘ NASA Case- LEW- 12917-1 US- Patent-4.069.ee 1 : 

US- Petent-Appl-SN- 583055: US-Pat*nt-a***-60-204. 
US-Patent-Qate-60-262) Avail US Patent Office CSCL21E 
A design technique, methor, and apparatus ere delineated 
for controlling the bypass get stream pressure and varying the 
bypass rstm of t mixed flow gas turbine engine in order to 
achieve improved performance The disclosed embodiments 
each include a mixing dev-^e for combining the core and bypaas 
gee streams. The variola ares mixing device permits the static 
pressures of th< cor* and bypass streams to be balanced prior 
to mixing at widely varying bypass stream pressure levets. The 
riv ed flow gas turbine engine therefor* operates efficiently over 
* wide rang' of bypeer ratios and the dynamic pressure of the 
bypass stream is maintained at a level which will keep the 
engine inlet airflow matchad to an optimum design level 
throughout a wide renge of engine thrust settings 

Official Gazette of tha U.S. Patant Office 
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N78-1S1S7*f Nariooel Aero n autice and Space Administration 
Mi W e a aa mh Center. Cleveland Ohio. 

pMwctco wm«MHMKiMTWU for tungsten 

NKR REfNFOGCSO NHMUOV TURGINE IUUWI 

Edward A. Winea. Leonard J Wettfe*. and Donald W. Petreeek 
1878 23 p rafa Pre t erit ad at 2d Imam. Conf. on Gompoeita 
Materials. Toronto. Canada. 16-20 Apr. 1978; apo na orad by Am. 
Inat. of Mining. MotaHutgical. and Patraiaum Engineers 
(NASA-TM-73842) Avail: NTIS HC A02/MF A01 CSa 21E 
Tungaton fiber rsr'orced auparaHoy compoaita ITFRS) 
impingamant cooiad turbine Wade inlat gaa temperatures warn 
caieuiatad taking into account malarial apanwtar atrangth. thermal 
conductivity. malarial oxidation resistance. fibar -matrix intaraction. 
and coolant flow. M aa au ra d valuat of TFRS thnmal conducdvitiaa 
ara praaamad. Calcuiaciona indicata that blade* mada of 30 voluma 
percent fibar content TFRS having a 12.0JO N-m/kg uiats-to- 
density ratio whila operating at 40 atmoapharaa and a 0.06 
coolant flow ratio could permit a turbine blade inlet gax 
temperature of over 1800K. This is more than 180K greater 
than similar suparadoy blades. Author 


N78-181H*# National Aeronautics and Space Administration. 
Lewis Researc h Canter. Cl eveland. Ohio. 

NISH TEMPERATURE ENVIRONMENTAL EFFECTS ON 
METALS 

S. J. G rise Re. C. E. Lowell, and C. A Steams 1977 i9 p 
refs Presented at 24th Sagamore Army Materials Res. Conf 
Risk and Failure Analysis for Reliability. Bolton Landing. N. Y . 
22-26 A-jg. 1877 

(NASA-TM-73878) Avail: NTIS HC A02/MF A01 CSCL21E 
The gas turbine engine was used as an example to predict 
high temperature environmental attack on metals. Environmental 
attack in a gas turbine engine derives from high temperature, 
combustion products of the air and fuel burned, and impurities. 
Of all the modes of attack associated with impurity effects, hot 
corrosion was the most complicated mechanistically. Solutions 
to the hot corrosion problem were sought semi-empirically in: 
(1) improved alloys or ceramics: (2) protective surface coating: 
<31 use of additives to the engine environment: and (4) air/fuel 
cleanup to eliminate harmful impurities. J.C.S. 


N76-18111*! National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

EXPERIMENTAL DETERMINATION OF TRANSIENT STRAIN 
IN A THERMALLY-CYCLED SIMULATED TURBINE BLADE 
UTILUDNQ A NON-CONTACT TECHNIQUE 

Frederick D. Calfo and Peter T. Bison Jan. 1978 31 p refs 
(NASA-TM-73886: E 95001 Avail: NTIS HC A03/MF A01 
CSCL 21E 

A type of noncontacting electro-optical extensometer was 
used to measure the displacement between parallel targets 
mounted on the leading edge of a simulated turbine blade 
throughout a complete heating and cooling cycle. The blade 
was cyclically heated and cooled by moving it into and out of a 
Mach 1 hot gas stream. The principle of operation and measure- 
ment procedure of the electro-optics extensometer are de- 
scribed. Author 


N7B-20130*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

TWO-DIMENSIONAL COLD-AIR CASCADE STUDY OF A 
FILM-COOLED TURBINE STATOR SLADE. 4: COMPAR- 
ISON OF EXPERIMENTAL AND ANALYTICAL AEROOV- 
NAMIC RESULTS FOR SLADE WITH 12 ROWS OF 
a076-CENTIMETER-(0.030-INCH-| OIAMETER HOLES 
HAVING STREAM WISE EJECTION ANGUS 
Herman W. Prust, Jr. Mar. 1978 30 p refs 
(NASA-TP-1 151; E-9187) Avail: NTIS HC AC3/MF A01 CSCL 
21E 

Previously published experimental aerodynamic efficiency 
results for a film cooled turbine stator blade are compared with 
analytical results computed from twp published analytical methods. 
One method was used as published; the other was modified for 
certain cases of coolant discharge from the blade suction 
surface. For coolant aiection from blade surface regions where 


the surface static praesures are higher Can the tiade exit pressure. 
Doth mth od i predict the •npc<tamnttl muHt quire won. However, 
for e l ection bom regions with surface static pressures lower 
than tha Nad* exit presaure. both methods predict too amal a 
change In efficiency. The modified method gives the batter 
prediction. Author 


N7S-2DI81*# National Aeronautics and Space Administration. 
Lewis R esear c h Canter, Clevela n d. Ohio. 

PER F ORMANC E OF A SHORT ANNULAR DUMP DIFFUSER 
USING SUCnON-STABIUZED VORTICES AT INUET MACH 
NUMBERS TO 0A1 

John M. Smith end Albert J. Jtdiaaz Apr. 1978 40 p raft 
(NASA-TP-1 194: E-9332) Avail: NTIS HC A03/MF A01 CSCL 
21E 

A short annular dump diffuser waa de si gned to use suction 
to establish stabilized vortices on both walls for improved flow 
expansion in tha region of an abrupt area change. The diffuser 
was tested at near ambient Mat pressure and temperature. Tha 
overaR diffuser area ratio waa 4.0. Tha inlat height waa 2.64 cm 
and the exit pitot-statx: rakas were located at a distance bom 
the vortex Mice equal to two or six tunes the Met height 
Performance data warn taken at near ambient temperature and 
pressure for nominal inlet Mach numbers of 0.18 to 0.41 with 
suction rates of 0 to 18 percent of the total inlet airflow. The 
exit velocity profile could be shifted toward either wall by adjusting 
the inner- or outer-wad suction rats. Symmetrical exit velocity 
profiles were unstable, with a tendency to shift back to hub- or 
tip- weighted profits. Diffuser effectiveness was increased from 
about 47 percent without suction to over 86 percent at e total 
suction rate of about 14 percent. The diffuser total pressure 
losses at ini*: Mach numbers of 0.18 and 0.41 decreased from 
1.1 and 5.6 percent without suction to 048 and 5.2 percent at 
total suction rates of 14.4 end 5.6 percent, respectively. Author 


N7R20132*f National Aeronautics and Specs Administration 
Lewis Research Center. Cleveland. Ohio. 

SIMULATED FLIGHT EFFECTS ON NOISE CHARACTERIS- 
TICS OF A FAN INLET WITH HIGH THROAT MACH 
HUMRER 

Howard L Wesoky. Donald A. Dietrich, and John M. Abbott 
Apr. 1978 45 p refs 

(NASA-TP-1 199: E-9253) Avail: NTIS HC A03/MF A01 CSCL 
21E 

An anechoic wind tunnel experiment was conducted to 
determine the effects of simulated flight on the noise characteris- 
tics of a high throat Mach number fan inlet. Comparisons were 
made with the performance of a conventional low throat Mach 
number inlet with the same 50.8 cm fan noise source. Simulated 
forward velocity of 41 m/sec reduced perceived noise levels for 
both inlets, the largest effect being more than 3 db for the high 
throat Mach number inlet. The high throat Mach number inlet 
was as much as 7.5 db quieter then the low throat Mach number 
inlet with tunnel airflow end about 6 db quieter without tunnel 
airflow. Effects of inlat flow angles up to 30 deg were seemingly 
irregular and difficult to characterize because of the complex 
flow fields and generally small noise variations. Some modifications 
of tones and directivity at Wade passage harmonics resulting 
from inlet flow angle variation wars noted. Author 


N 78-20133*1 National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

TWO-DIMENSIONAL COLD-AIR CASCADE STUDY OF A 
FIIM-COOLSO TURBINE STATOR SLADE. E: COMPAR- 
ISON OF EXPERIMENTAL ANO ANALYTICAL AERODY- 
NAMIC RESULTS FOR SLADE WITH 12 ROWE OF 
0.039- C E NTHMETER-tO.01 • INCH) DIAMETER COOLANT 
HOLES HAVING STREAMWIGE EJECTION ANGLES 
Herman W Pruet. Jr. Apr. 1978 23 p refs 
I NASA-TP-1 204: E-9342) Avail: Ml S HC AOi/MF A01 CSCL 
21E 

Published experimental aerodynamic efficiency result; were 
compered with results predicted from two published analytical 
methods This is the second of two such comparisons One of 
tha analytical methods was used as published: the other was 


r * j* i 


modified hr certain cases of cedant discharge from the Mad* 
auction surface The results show that for 23 cam of ting 1 * 
row and multirow diachargo covering coolant fraction* from 0 
to about 9 percent, the difference between the experimental 
and predicted retult* wee no greater than about t percent in 
any cate and lew than 1/2 percent in mott cate*. Author 


N7S-31108*# National Aeronautic* end Space Adminlttration. 
Lewi* Beet itch Center. Cleveland. Ohio. 

COMPARISON 09 THE NOISK CHARACTERISTICS OP TWO 
LOW PRESSURE RATIO' PARS WITH A MIOH THROAT 
MACH NUMBER INLET 

Howard L Wesoky. John M. Abbott, and Donald A. Dietrich 
Jan. 1978 31 p reft 

(NASA-TM-73880: E-9489) Avail: NTIS HC A03/MF A01 
CSCL 21E 

Acouttict data obtained in experiment* with two low pressure 
ratio 50.8 cm (20 in ) diameter modal Ian* differing in design 
tip speed were compared. Determination of the average throat 
Mach number used to compere high Mech inlet noise reduction 
characteristics was based on a correlation of inlet wall static 
pressure measurements with a flow field calculation. The largest 
now* reductions were generally obtained with the higher tip 
speed fan. At a throat Mach number of 0.79. the difference in 
noise reduction was about 3.5 db with static test c ondi t ion * . 
Although the noise reduction increased for the lower tip speed 
fan with a simulated flight velocity of 41 m/sec (90 knots), it 
was still about 2 db less than that of the high tip s peed fan 
which was only tested at the static condition. However, variation* 
in acoustic performance could not be absolutely attributed to 
the different fen designs because of differences in inlet lip contours 
which resulted in small variations of peak wall Mach number 
and axial extent of supersonic and near-sonic flow. Author 


N78-21 108*1 National Aeronautic* and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

GAS PATH SCALING IN TURSINE ENGINES 
Lawrence P. Ludwig 1978 44 p ref* Presented at AGARD 
Power. Energetics, and Propulsion Panel Meeting on Seal Technot. 
in Gas Turbine Engines. London. 6 7 Apr. 1978 
(NASATM73890: E 9505) Avail: NTIS HC A03/MF A01 
CSCL 21E 

A survey of gas path seals is presented with particular 
attention given to sealing clearance effects on engine component 
efficiency. The effects on compressor pressure ratio and stall 
margin are pointed out Various ease-rotor relative displacements, 
which affect gas path seal clearances, are identified. Force* 
produced by nonuniform sealing clearances and their effect on 
rotor stability are discussed qualitatively, and rscent work on 
turbine-blade-tip seeling for high temperature m described The 
need for active clearance control and for engine structural analysis 
is discussed. The functions of the internal-flow systam and its 
seals are reviewed. Author 


N78-21 110*| National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

PHOTOGRAPHIC CHARACTERIZATION OF •PARK- 

IGNITION ENGINE FUEL INJECTORS 

Peggy L Evanich Feb. 1978 27 p refs 

INASA TM-78830: E 953SI Avert: NTIS HC A03/MF A01 

CSCL 21E 

Manifold port fuel injectors suitable for use in general aviation 
spark-ignition anginas were evaluated qualitatively on the beer* 
of fuel spray characteristics. Photographs were taken at various 
fuel flow rites or pressure levels Mechanically and electronically 
operated pintle injector* generally produced the most atomisation 
The plain-orifice injectors used on most fual-injactad general 
aviation engines did not atomise the fuel when sprayed into 
quiescent air. Author 


NT8-11 111*| National Aeronautic* and Sptsa Administration 
Lewis Research Can tar. Cleveland. Ohio. 

AIRFLOW AND THRUST CALIBRATION 09 AN 9100 
ENGINE, 9/N 080 U 00Q . AT SELECTED OUGHT CONDI- 
TIONS 

Thome* J Bietiadny. Oouglis La*, and Jos* R. Rodrigues Apr. 
1878 27 p ref* 

(NASA-TP-1089: E-92571 Avail: NTIS HC A03/MF A01 
CSCL 21E 

An airflow and thrust calibration of an F100 engine. S/N 
P680059. we* conducted to study *>rf?*me propulsion system 
integration toes** in turbofan-poweret high-performance tircraft. 
The tests were conducted with and without thrust augmenta- 
tion for a variety of simulated flight conditions with emphasis 
on th# transonic regime. The resulting corrected airflow data 
generalized into on* curve with corrected ten speed while corrected 
gross thrust increased as simulated flight conditions increased. 
Overall agreement between measured data and computed result* 
was I percent for corrected airflow and -1 1/2 percent for 
gross thrust Th* results of an uncertainty analysis are presented 
for both parameters at each simulated flight condition Author 


N78-21 114*# National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

THEORETICAL FLOW CHARACTERISTICS OF INLETS FOR 
TILTING-NACEUE VTOL AIRCRAFT 

Michael A. Boles. Rogers W luidens. and Norhart O. Stockman 
Apr 1978 31 p refs 

(NASA-TP 1205; E-9387) Avail: NTIS HC A03/MF A01 CSCL 
21E 

The results of a theoretical investigation of geometric variables 
for lift-cruisc -fan. tilting nacelle inlets operating at high incidence 
angles are presented. These geometric variables are investigated 
for their effects on surface static to free stream pressure ratio, 
and th* separation parameters of maximum to diffuser exit -urface 
velocity ratio and maximum surface Mach number for low speed 
operating conditions The geometric parameters varied were the 
internal lip contraction ratio, externa' fbrebody to diffuser exit 
diameter ratio external forebody length to diameter ratio and 
internal lip major to minor axis ratio. Author 


N78-21122*| National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

PROGRESS IN ADVANCED HIOH TEMPERATURE TURBINE 
MATERIALS. COATINGS. AND TECHNOLOGY 

John C Freche and G. Marvin Ault In AGARO High Tamp 
Probi. in Gas Turbine Eng. Feb 1978 31 p refs (For availability 
see N78-21 118 12-07) 

Avail NTIS HCA25/MFA01 CSCL 2 IE 

Advanced materials, coatings, and cooling technology is 
assessed in terms of improved aircraft turbine angina performance 
High cycle operating temperatures, lighter stiuctural components, 
end adequate resistance to the various environmental factors 
associated with aircraft gas turbine engines are among the factors 
considered. Emphasis is placed t progress in development of 
high temperature materials for coating protection against oxidation, 
hot corrosion and erosion, and in turbine cooling technology 
Specific topics discussed include metal matrix composites, 
superalfoys. directionally solidified eutectics, and ceramics J. M S 


N78-22QS7*| National Aeronautic* and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

IMPACT BEHAVIOR OF FILAMENT WOUND GRAPHITE/ 
EPOXY FAN RLAOES 

Kenneth J Bowies 1978 19 p refs Presented at the 23d 

Natl SAMPE Symp. and Exhibition. Antheim. Celif.. 2-4 May 
1978 

(NASA-TM-7884S: E-9582) Avail: NTIS HC A02/MF A01 
CSCL 21E 

The fabrication and impact teat* of graphita/apoxy filament 
wound fan blades are discussed. Blades which were spin tested 
at tip speeds up to 305 mater* per second retained their structural 
integrity. Two blades were each impacted with a 454 gram 
slice of a 908 gram simulated bird at a tip speed of 263 meters 




per second and impact angles of 22 and 32 dag. Tha impact 
tact* war* racordad with high-tpaad movie Mm. Tha Mad* which 
waa impactad at 22 dag tuctainad coma root datamlnation but 
ram* mad intact. Tha 32 dag impact aaparatad tha blada from 
tha root. No local damage other than leading edge debonding 
waa observed for either blada. Results of a failure mode 
analysis are also discussed Author 


N 78-22098* f National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

REDUCTION OF AIRCRAFT OAR TURBINE ENGINE 
POLLUTANT IMIRMOMR Rtaaua Report 

Larry A Diehl 1978 17 p ref* Proposed lor presentation at 
7 1st Ann. Meeting of tha Air Pollution Control Assoc . Houston. 
Tax . 28 30 Jun. 1978 

(NASA-TM-78870: E-9601) Avail. N11S HC A02/MF A01 
CSCL 21E 

To accomplish simultanaous reduction of unturned hydrocar- 
bons. carbon monoxide, and oxide* of nitrogen. required major 
modifi c ation* to tha combustor. The modification most commonly 
usaa was a staged combustion technique White these designs 
are more complicated than production combustor*, na insurmount- 
able operational difficulties war* encountered in either high 
pressure rig or engine test* which could not be resolved with 
additional normal davatopmant. Tha emission reduction results 
indicate that reductions in unbumed hydrocarbons were sufficient 
to satisfy both near and far-termed e .PA requirements. Although 
substantial reductions were obseivad. the success in achieving 
th* CO and NOx standards was mixed and depended heavily 
on the engine/ engine cycle on which it was employed. Technology 
for near term CO reduction was satisfactory or marginally 
satisfactory . Considerable doubt exists if this technology will satisfy 
all far-tsrm requirements. Author 


N7 S- 220s9'i National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

LEAN COMIUtnON UNITS OF A CONFINED PREMISED 
PRCV&PORIZEU PROPANE JET 

Kenneth L. Huck and Cecil J. Marek Apr. 1978 23 p reft 

(NASA-TM-78888; E-94531 Avail: NTIS HC A02/MF AOt 
CSCL 21 B 

lean blowout limits were reported for a premixed prevaporized 
propane jet issuing into a cylindrical combustor. A smgle hole 
in • flat plats was used sa a fUmehoider. Flameholder* wttti 
various hole diameters were used. Jet velocities were varied 
from 3 to 290 meters per second. Th# combustor cross sectional 
area was changed by using different quartz liners of 12.7 and 
22.2 millimeter* diameter* As a result th* combustor Reynolds 
number varied from 1000 to 9000. Stability was achieved at 
laminar as well as turbulent conditions. Three zones of flame 
stability ware observed Th# blowout equivalence ratio varied 
with step sire and the combustor and jet Reynolds numbers. 
Tha combustor inlet mixture temperature was 395 K, and th* 
combustor pressure was 1 atmosphere. Author 


N78-22101*| National Aeronautics and Space Administration. 
Lewis Research Center. CHveland. Ohio 

IN PLACE RECAURRATION TECHNIQUE APPUEO TO A 
CAPACITANCE-TYPE SYSTEM FOR MEASURINQ ROTOR 
■LADE TIP CLEARANCE 

John P Barringer Apr 1978 36 p refs 

(NASA TP-1110; E-9395) Avail: NTIS HCA03/MFA01 CSCL 

20E 

Th* rotor blade tip clearance measurement system consists 
of * cepecitance sensing probe with seif contained tuning 
elements, a connecting coaxial cable, and remotely located 
electronics Test! show that the accuracy of the system suffer* 
from ■ strong dependence on probe tip temperature and humidity 
A novel inplece recalibration technique wa* presented which 
partly overcomas this problem through s simple modification of 
th* electronic* that permit* a seal* factor correction. Thr* 
technique, wiien app'au iu a vw.nmerciel system significantly 
reduced error* undur varying condition* of humidity and 
temperature Equation* were also found that characterize the 
impotent cable and probe design quantities Author 


19 

1178-22883*1 Nation*! Aeronautics and Space Administration. 
Lewis Raaaaroh Cantor. Cleveland Ohio. 

NORMAL SHOCK ANO RESTART CONTROLS FOR * 
SUPERSONIC AIRRR8ATMNQ PROPULSION SYSTEM 

George M Neinar. Gary *- Col*, and Frond* J Paulovicfi In 
NASA. Washington Fourth Inter Center Control System* Conf. 
Jan. 1978 p 299-321 rofs (For availabiilty see N78-23010 
13-991 

Avail: NTIS HC A22/MF A01 CSCL 21E 


N79-2M88*| National Aeronautic* and Spec* Administration 
Low* Raaaaroh Canter. Cleveland. Ohio 
OPTIMAL CONTROL OF A SUPERSONIC INLET TO 
MINIM UB FREQUENCY OF INLET UNSTART 

Bruce Lahtinen. John R. Za8*r. and Urdu* C Gaysar In NASA. 
Washington Fourth Intsr-Cantar Control System* Conf. Jan. 
1978 p 323-335 rof* (For availabilitv a** N78-23010 13-98) 
Avail: NTIS HCA22/MFA01 CSCL 21 E 


N78-22088*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

SUPERSONIC THROUGH -FLOW FAN ENGINES FOR 
SUPERSONIC CRUISE AIRCRAFT 

Leo C. Franciscus Apr. 1978 53 p refs 

(NASA-TM 78889; £-96261 Avail: NTIS HC A04/MF A01 

CSCL 21 E 

Engine performance, weight and mission studies were carried 
out for supersonic through flow fan engine concepts The mission 
used was a Mach 2.32 cruise mission. The advantages of 
supersonic through flow fan engines were evaluated in terms of 
mission range comparisons between the supersonic through flow 
fan engines and a more conventional turbofan angina. The 
specific fuel consumption of the supersonic through flow fen 
engines was 12 percent lower than the more conventional 
turbofan. The aircraft mission range was increased by 20 percent 
with the supersonic fan engines compared to the conventional 
turbofan. Author 


N78-23098*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

ALTITUDE CALIBRATION OF AN F100. S/N P880083. 
TURBOFAN ENGINE 

Thomas J. Biesiadny. Oouglas Lee. and Jose R. Rodriguez Ida y 
1978 23 p refs 

(NASA-TP-1228; E-93551 Avail: NTIS HCA02/MFA01 CSCL 
21E 

An airflow and thrust calibration of an FI 00 engine was 
conducted in coordination with a flight test program to study 
airframe-prcpulsion system integration characteristics of turbofan- 
powered high-performance aircraft The tests were conducted 
with and without augmentation for a variety of simulated flight 
conditions with emphasis on the transonic regime Test results 
for all conditions are presented in terms of corrected airflow 
and corrected gross "hrust as functions of corrected fan speed 
for nonaug minted power and an augmented thrust ratio as a 
function of fual-air ratio for augmented power. Comparisons of 
measured and predicted data are presented along with the results 
of an uncertainty analysis for both corrected airflow End gross 
thrust. Author 


N78-26089* National Aaronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

GAS TURBINE ENGINE WITH RECIRCULATING BLEED 
Fctant 

Arthur P Adamson, inventor (to NASA! (GE, Cincinnati Ohio! 
Issued 11 Apr. 1978 5 p Filed i4 Jan. 1976 Sponsored by 
NASA 

(NASA-Ctse LEW 12452 1; US Pstent-4.083.181 , 
US-Patent-AppI SN 695513; US Patent-Class-60-39 52: 
US-Paient-Ciass-60-226R) Avail: US Patent Office CSCL 

21E 

Carbon monoxide and unburned hydrocarbon emissions in a 
gas turbine engine are reduced by bleeding hot air from tha 


t 


20 


engine cycle end introducing *• beck into the engine upstream 
of the Weed tocetion end upstream of the combustor Mat As 
tlue hot Met sir is recycled, the combustor inlet temperature 
rises rapidly at a constant engine thrust level. In moat combustor*, 
this Will reduce cartoon monoxide and unburned hydrocarbon 
emissions significantly. Tha preferred locations for hot air 
extraction are at the compressor discharge or from within the 
turbine, whereat the preferred reentry location is at the compressor 
inlet. Official Gazette of the U.S. Patent Office 


N79-29090* National Aeronautics and Space Administration 
lewis Research Canter. Cleveland. Ohio. 

COUNTER PUMPING DEBRIS EXCLUDER AND SEPARA- 
TOR Patent 

Lawrence P. Ludwig, inventor (to NASA) Issued 18 Apr. 1978 
S p Filed 31 Mar 1978 Supereedea N76-20487 114 - 11. 
p 1394) 

(NASA-Case LEW 1 1855 1 : US-Patent-4.084.82S ; 

US Patent Appl SN-672222: US-Patent Claaa-277 25. 

U S-Patent-Oass-277- 1 34) Avail: US Patent Office CSCL 

21E 

A dirt separator and excluder for removing entrained debris 
from gas turbine shaft seals is described. A helical groove pattern 
is constructed on the rotating shaft with the pumping pattern 
such that it tends to pump seal pressurizing gas toward the gat 
turbine seal A second helical groove pattern is provided on the 
stationary housing or counter rotating member coax>al with the 
shaft, and this pattern is designed to provide pumping in the 
direction opposite from that of the groove pattern on the shah 
Gas with entrained debris entering this grooved area will be 
subjected to high centrifugal forces due to the swirl motion 
induced by the groove pattern and the rotation of the shah 
This debris is centrifuged outwardly into the outer groove pattern 
on the housing or counter rotating member Because the outer 
groove pattern has a pumping direction opposite from that of 
the seal, dirt is pumped away from the sea' and can be collected 
in a suitable debris trap remote from the seal location 

Official Gazette of the U.S Patent Office 


N78-2S143*f National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland. Ohio. 

COMBUSTOR CONCERTS RON AIRCRAFT GAS TURBINE 
LOW-ROWER EMISSIONS REDUCTION 

E. J Mularr. C C Gleason (G.E Co Evandala. Ohio), and W. 
J Dodds IG E Co Evandalc. Ohio) Jul. 1978 20 p refs 

Presented at the 14th Propulsion Conf. Las Vegas. Nev.. 
25-27 Jul 1978: co-sponsored by the AIAA and the Soc. of 
Automotive Engr. 

(NASA TM 78875 AVRADCOM TR-78 23IPL); 
AIAA-Paper-78-9991 Avail: NTIS HC A02/MF A01 CSCL 
20E 

Several combustor concepts were designed and tested to 
demonstrate significant reductions in aircraft engine idle pollutant 
emissions Each concept used a different approach for pollutant 
reductions the hot wall combustor employs s thermal barrier 
coating and impingement cooled liners: the recuperative cooling 
combustor preheats the air before entering the combustion 
chamber, and the catalytic converter combustor is composed of 
a conventional primary zone followed by a catalytic bed for 
pollutant cleanup The designs are discutsed in detail end test 
results are presented for a range of aircraft engine idle conditions 
The results indicate that ultrelow levels of unbumed hydrocarbons 
and i-nrhnn mnnnvirf* amissions can be achieved. B R 


M79- 29144* f National Aaronautica and Space Administration, 
cawis Reeeaich Center. Cleveland Ohio 

ENO-WAU. BOUNDARY LAYER PREDICTION FOR AXIAL 

COMPRESSORS 

Peter M Sockol 1978 19 p refs Presented at the 11th 

Fluid end Pfasma Dynamics Conf. Secttle. 10-12 Jul 1978: 
sponsored by AIAA 

(NASA .M-78928: E-96681 Avail: NTIS HC A02/MF A01 
CSCL 2 1 E 

An integral boundary layer procedure was developed for the 
computation of viscous and secondary flows along the annulus 


wells of an axial compressor The procedure is en outgrowth 
and extension of the pitch- aver a ged methods of Meflor and 
Hortock tn the present work secondary flow theory is used to 
develop approximations for the velocity profiles inside e rotating 
blade row and for the blade foroe deficit terms in the momentum 
integral equations The computer code based on this procedure 
was iteratively coupled to a guni-one -dimensional model for 
the external inviacid flow Computed results ere compared with 
measurements in a compressor cascade. Author 


N 78- 29148*1 National Aeronautics and Specs Administration. 
Lewis Research Center. Qeueiand. Ohio. 

UQUIO-COOUNG TECHNOLOGY FOR GAG TURBINES 
REVIEW AMO STATUS 

G James VenFossen. Jr. (Army Res. end Technol. Labe.) end 
Frencie S. Stapka Aug. 1978 14 p refs Proposed lor 

presentation at the 13th Intarsoc. Energy Conversion Eng Conf . 
San Diego. Calif.. 20-25 Aug 1978: sponsored by the SAE. 
ACS. AIAA. ASME. IEEE. AICHE. and ANS 
(NASA-TM-78906: AVRAOCOM-TR-78-26IPU: E-9517-1) 
Avail: NTIS HC A02/MF A01 CSCL 2tE 

A review of research related to liquid cooling of gas turbines 
was conducted and an assessment of the state of the art was 
made Various methods of liquid cooling turbines were reviewed 
Examples end results with test end demons*; etor turbines utilizing 
these methods along with the advantages and disadvantages of 
the various methods are discussed. B.B. 


N78- 29148* r National Aeronautics and Space Administration. 
Law is Rasaarch Canter. Cleveland. 'Jhio. 

EMITTANCE AND ASSONRTAf ICE OF NASA CERAMIC 
THERMAL BARRIER r^ATING SYSTEM 

Curt H Liebert Jun. '078 31 p refs Presented in pert at 
the intern Conf on '.4et. Coatings. San Francisco. 3-7 Apr. 
1978: sponsored by t.te Am. Vacuum Soc 
(NASA-TP-1190: E-9474) Avail NTIS HCA03/MFA01 CSCL 
20E 

Spectral eminence measurements were made on a two-leyer 
ceramic thermal barrier coatirg system consisting of a metal 
substrate, a NiCrAly bond coaling and a yttria stabilized zirconia 
ceramic coating Spectral amr.lance data were obtained for the 
coating ayatem at temperatures of 300 to 1590 K. ceramic 
thickness of zero to 0.076 centimeter, and wavelengths of 0.4 to 
148 micrometers. The data were transformed into total 
hemispherical emittance values and correlated with respect to 
ceramic coating thickness end temperature using multiple 
regre ss ion curve fitting techniques. The results show that the 
ceramic thermal barrier crating system is highly reflective end 
significantly reduces radiation heat loads on cooled gas turbine 
engine components. Calculation of the radiant heat transfer within 
the nonieothermel, translucent ceramic coating material shows 
that the gas-side certmic coating surface tempertture can be 
used in heat transfer analysis of radiation hast loads on the 
coating system. Author 


N78-27122*! National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

SUPERCRITICAL FUEL INJECTION SYSTEM Patent 
Application 

C J Merekand L. P. Cooper, inventors (to NASA) Filed 19 Jun 
1978 10 p 

(NASA-Cese-LEW- 12990- 1 : US-Pitent-AppI SN-916654/ Avail: 
NTIS HC A02/MF/A01 CSCL 21 E 

A fuel iniection system for gas turbines or the like which 
includes a pair of high pressure pumps which provide fuel and 
a carrier fluid such as sir at pressures above the critical pressure 
of the fuel was developed A supercritical mixing chamber mixes 
the fuel end carrier fluid end the mixture is sprayed into a 
combustion chamber for burning therein The uss of fuel and a 
carrier fluid at supercritical pressures promote* rapid mixing of 
the fuel in the combustion chamber so as to raduca the formation 
of pollutants and promote cleaner burning. NASA 




N7B-27126*| National Aeronautics and Spaea Administration, 
lewis Raaaarch Canter. Cleveland. Ohio. 

INUT-ENQINE MATCHING FOR SCAR INCLUDING 
APPLICATION OF A BICONE VARIABLE GEOMETRY 
INLET 

Joseph f Wasseibauer and William H. Garatanmaier 1978 
23 p ran Presented at the 14th Propulsion Conf. Las Vegas. 
Nev . 26-27 Jul 1973; cosponsored by the AIAA and the SAE 
Engr 

INASA-TM-78965; E-9706) Avail NTIS HC A02/MF A01 
CSCL 211 

Airflow characteristics of variable cycle engines IVCE) 
designed for Mach ’..32 can have transonic airflow requirements 
as iiiqh as 1 6 es the cruise airflow This is a formidable 
requirement for conventional, high performance, amsymmetnc. 
translating centerbody mixed compression inlets An alternate 
inlet Is defined, where the second cone of a two cone center 
body collapses to the initial cone angle to provide a large off-design 
airflow capability, end incorporates modest centerbody trensletion 
to mimmue spillage drag. Estimates of transonic spillage drag 
are competitive with those of conventional translating centerbody 
inlets The inlet's cruise performance exhibits very low bleed 
requirements with good recovery and high angle of atteck 
capability Author 


N 78-27 126* § Natio'ial Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio. 

A COMPUTER PROGRAM FOP FULL-COVERAGE FILM- 
COOLED BLADING ANALYSIS INCLUDING THE EFFECTS 
OF A THERMAL BARRIER COATING 

Jun 1978 11 p refs Tp be presented at the Winter Ann 

Meeting of ASME. San Francisco. 10-15 Dec. 1978 
(NASA TM 78951; AVRADCOM TR-78-31 (PL); E 96961 Avail; 
NTIS HCA02/MFA01 CSCL 21E 

The program input, coolant flow and heat transfer model, 
and the program output are discussed. As an example, sections 
of the suction arid pressure sides of a high temperature, high 
piessure tuib.ne vane are analysed to show the effects of a 
thermal barriar coating Compared to the uncoated design, the 
coating halves the required coolant flow, while simultaneously 
reducing mr.tal outer temperatures by over 111 K. Author 


N7B27 127*| National Aeionauttcs and Space Administration 

Lewis Research Center. Cleveland. Ohio 

FUEL CONF ■ ATIVE AIRCRAFT ENGINE TECHNOLOGY 

Donalcf L Nv - 1978 39 p refs Proposed for presentation 

at 1 Hh Congt .A the Intern Council of Aeronautical Sci.. Lisbon. 

Portugal. 10 16 Sep 1978; sponsoied by AIAA 

(NAS < TM 78962. E-9719) Avail: NTIS HC A03/MF A01 

CSCL ’IE 

Technology developments for more fuel-efficiency subsonic 
transport aircraft are reported Three major propulsion projects 
were considered (1) engine component improvement - directed 
at cuirent engines; (21 energy efficient engine - directed at new 
turbofan engiros. and (3! advanced turboprops - directed at 
technology for advancer! turboprop powered aircraft Each project 
is reviewed arid some of the technologies and recent accomplish- 
ments are described G G. 


N 76-27130* ( National Aeronautics and Space Administration 
Lewis Research Center. Cleveland, Ohio 
REVERSE FLOW COMBUSTOR FOR SMALL GAS TURBINES 
WITH PRESSURE ATOMIZING FUEL INJECTORS 

Carl T Nor'S r jn. Edward J Mularr (AVRADCOM Res and Technol 
Labs) and Stephen M Riddlebaugh Aug 1978 30 p refs 

(NASA TP 1260. AVRADCOM TR 78 22IPLI; E-94581 Avail 
NTIS HC A03/MF A01 CSCL 21 E 

A reveise flow combustor suitable for a small gas turbine 
i2 ;o 3 kt/s mass flow) was used to evalute the affect of 
pressure atomuing fuel in|cctors on combustor performance In 
these tests an experimental combustor was designed to operate 
with 18 s triplex pressure stomping fuel injectors at sea level 
takeoff conditions To improve performance at low power 


conditions, fuel was redistributed so that only every other injector 
wae operation#! Combustor performance, em ietl one. and liner 
temperature wore compared over a rang* of pressure and Inlet 
alt temperatures corresponding to stmutand MBs. cruise, and 
takeoff conditions typical of a 16 to 1 pressure ratio turbine 
engine B.B. 

m 


N7B-2S0BB*! Notional Aeronautics and Spaoo Administrate >v 
Lewis Raaaar c h Center. Cl a v al a nd . Ohio. 

FORTRAN PROQRAM FOR CALCULATINQ COOLANT FLOW 
AND MRTAL TEMPERATURES OF A PULL-COVER/*GE- 
FILM-COOLAO VANR ON NLADR 

Polar L Meitner (AVRADCOM R and T Labs.. Oovaltnd) Jul. 
1978 B2 p rob 

(NASA-TP-12B9: E-9491: AVRAOCOM-TR-7B-19(PU) Avail: 
NTIS HC A06/MF A01 CSCL 21E 

A computer program that calculates the coolant flow and 
the metal temperatures of a full -coverage- film- c ode d vane or 
Wade was developed. The analysis wae based on c omproaaRta. 
one-dimensional fluid flow and on one -d im ensional hast tra nsfer 
and treats the vans or Wade shaN as a porous wad. The ealoulatod 
temperatures are average values for the shell outer-surface area 
a s soc i ated with each film-coding hole row. A thermal-harrier 
coating may be apecified on the shell outer surface, and centrifugal 
effects can be included for Mads calculations The program is 
written in FORTRAN 4 and is operational on a UNIVAC 1 100/42 
computer. The method of analysis, the program input the program 
output, and two sample problems are pray rjed. G.G. 


N7B- 28100*| National Aeronautics anu Specs Administration. 
Lewis Raaaarch Cantar. Clavaland. Ohio. 

EFFECT OF AIR TEMPERATURE AND RELATIVE HUMIDITY 
AT VARIOUS FUEL-AIR RATIOS ON EXHAUST EMISSIONS 
ON A PER-MOOE BAMS OF AN AVCO LYCOMING 0-320 
DIAD LIGHT AIRCRAFT ENGINE: VOLUME 1: RESULTS 
AND PLOTTED DATA 

Michael Skorobetckyi. Donald V. Cosgrove. Phillip R. Meng. and 
Erwin E. Kampe. Jr. Jul. 1878 109 p refs 
(NASA-TM-73607-Vd-1; E-8916-2) Avail: NTIS 

HC E06/MF A01 CSCL 21E 

A carbureted four cylinder air cooled 0-320 0IA0 Lycoming 
aircraft angina was tasted to astabliah the affects of air temperature 
and humidity at various fuel -air ratios on the exhaust emission* 
on a par-mode basis. Ths test conditions indude carburetor lean 
out at air temperatures of 60. 89. 90. and 100 F at relative 
humidities of 0. 30. 80. and 80 percent. Temperature humidity 
effects at the higher values of air temperature and relative humidity 
tasted indicated that tha HC and CO amisaione incraaead 
significantly, while the NOx emissions decreased. Even at a fixed 
fuel air ratio, the HC emissions increase and the NOx emtaaion* 
decrease at the higher values of air temperature and humidity. 

B.B. 


N7S-31 1Q9*| National Aeronautics and Space Administration. 
Lewis Raaaarch Cantar. Cleveland. Ohio. 

OAS PATH SEAL Patent AppEaHan 

Robert C Sill end Lawrence P. Ludwig, inventors (to NASA) 

Filed 4 Aug. 1878 9 p 

(NASA-Cexa-Lew- 1213 1-2: US-Pstent-Appl-SN-931090) Avail: 
NTIS HC A02/MF A01 CSCL 21E 

A gas path teal for a turbine angina or compressor is provided. 
The gat path tael compriees a shroud of material wearable or 
abradable relative to the material of the turbine or compressor 
blades and c losely (paced from the Made tips A compliant backing, 
preferably of several layers of corrugated metal or a compliant 
material covered with e thin layer of ductile material, it provided 
about tha shroud, and • rigid mourning surrounds tha compliant 
backing The novel feature is a compliant backing between the 
shroud end mounting As a result norms! forces during a Made 
rub are limited and wear it reduced ami the life of the shroud 
» lengthened for a design of comparable clearance of Made to 
shroud. NASA 
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NN-SIIN'f National Aeronautic* and Space Administration 
Lewis Research Center. Cleveland. Ohio 

ANALYSIS OF MCTAL TSMFS NATURE A NO COOLANT 
FLOW WITH A THCRMAL-SARRIEN COATINO ON A 
' FULL-COVE RAOC-FILM-COOLSO TURBINE VANS 

f Peter L. Meitner (AVRADCOM Res and Technol. Labs ) Aug 
’V 1978 IS p refs 

(NASA-TP 1.110 AVRAOCOM TR-78 20! Avail NTIS 
HC A02/MF A01 CSCl 21E 

The potentiel benefits of combining full-coverage film cooling 
with a thsrmsl-bamar coating were investigated analytically for 
sections on the suction and pressure side* a high-temperature, 
high-pressure turbine vane Metal and ceramic coating tempera 
tuiet were calculated as a function of costing thickness and 
coolant llow. With a thermal-barrier coating, the coolant flows 
required for the chosen sections were half those of an uncoated 
design, and the metal outer temperatures were simultaneously 
reduced by over 111 K (200 F). For comparison, transpiration 
cooling was also investigated Full-coverage film cooling of a 
coated vane required more coolant flow than did transpiration 
cooling Author 


NTS- 3V 101* National Aeronautics and Space Administration, 
lewis Research Comer. Cleveland Ohio. 

REDUNDANT DISC Patent 

William N. Barack IGE. Cincinnati). Paul A Domes (GE, Cincinnati), 
and Stephen W Bookman, inventors (to NASA) (GE. Gncinnati) 
Issued 27 Jun 1978 7 p Filed 22 Mar. 1976 Sponsored by 
NASA 

(NASA-Case LEW 12496 1; US-Patent 4,097.194. 
US-Patent-Appt-SN-68897 1 : US-Patent-Class 416 244A; 
US-Patam-Oass-416 214A: US-Petent-CIa**- 74-572: 

US- Patent-Class-29'463) Avail: US Patent Office CSCL 21E 
A rotatable disc is described that consists of parallel plates 
tightly Joined together for rotation about a hub. Each plate is 
provided with several angularly projecting spaced lands. The lends 
of each plate are interposed in alternating relationship between 
the lands of the neat adjacent plate In this manner, circumferential 
displacement of adjacent sectors in any one plat* is prevented 
in the event that a crack develops Each plate is redundantly 
sized so that, in event of structural failure of one plat*, the 
remaining pistes support a proportional* share of the load of 
the failed plate The plates are prevented from separating laterally 
through the inclusion of generally radially extending splines whi;h 
are inserted to interlock cooperating, circumferentially adjacent 
lands. Official Gazette of the U.S. Patent Office 


N78-33102*# National Aeronautics and Spec* Administration 
Lewis Research Center Cleveland Ohio 

RESULTS AND STATUS OF THE NASA AIRCRAFT ENGINE 
(MISSION REDUCTION TECHNOLOGY PROGRAMS 

R E jones. L A Diehl. D. A. Petresh, and J Grobman Oct 
1976 S3 p refs 

(NASA TM 79009; E 9793) Avail NTIS HC A04/MF AOI 
CSCl 21E 

The results of an aircraft engine emission reduction study 
ere reviewed in detail The capebrl.-ty of combustor concepts to 
produce significantly lower levels uf exhaust emissions than 
present production combustors was evaluated The development 
status ol each combustor concept is discussed relative to its 
potential for implementation m aircraft engines Alto, the rbrlity 
cf these combustor concepts to achieve pioposed NME and 
NCE EPA standards is discussed 6.8. 


N78 33107*# National Aeronautics and Space Admimstielion. 
Lewis Research Center Cleveland Ohio 

PERFORMANCE OF A TRANSONIC FAN STAGE DESIGNED 
FOR A LOW MERIDIONAL VELOCITY RATIO 

Royce D Moore. George W Lewis, Jr., end Walter M Osborn 
Nov. 1978 83 p refs 

(NASA TP 1298. E 8994) Avail NTIS HC A05/MF AOI CSCl 
21E 

The se-odynsmic performance and design perimeters of s 
transonic fan stage are presented The fen stage was designed 
for a meridional velocity ratio of 0.8 across tha tip of the static. 


• pressure ratio of 1.67. o Bow of 2S.6 kilograms par second, 
and • bp sp eed of 42S motors par second Radial surveys were 
obtained over the stable oper at ing range Rom SO to 100 percent 
of design speed. The measured, peak efficiency (0.S1) of the 
stage occurred st * pressure ratio of 1.58 and a flow of 
28.7 kltog-tm* per second. I S 


*78-33108*# National Aeronautics and Space Administration. 
Lewis Res earch Carrier. C le ve l a n d. Ohio. 

' OCSMN AND OVERALL PERFORMANCE OF FOUR HMMLV 
LOAOCO. HMH OPCIOINIST STAGES FOR AN ADVANCED 
NOH-PNSSSURS-RATIO CORE COMPR E SSO R 

Lonnie Raid and Royce 0 Moore Oct. 1S78 122 p refs 
(NASA-TP-1337. E-9302) Avail: NTIS HC A06/MF AOI CSCL 
2IE 

"hr d e tailed design and overall performances of lour Mat 
stages for an advancad cor* comprosaor or* praoontod. That* 
four stages represent two levels ol design total pleasure ratio 
(1 82 and 2.061. two levels of rotor aspect ratio (MS and 1.C3) 
and two lavait of stator aspect ratio 1 1 28 and 1.78). Tha individual 
stage* war* tested over tha stab!* operating flow range at 70. 
90. and 100 percent of desi gn speeds. Tha performances of thu 
low aspect ratio configurations war* substantially better thsr 
those of the high aspect ratio configurations The two low aspect 
ratio configurations achieved peak efficiencies of 0 976 and 0.872 
and corresponding stag* efficiencies of 0.846 end 0.840. The 
high aspect ratio configurations achieved peak ratio efficiencies 
of 0.851 and 0.849 and corresponding stags efficiencies of 0.82 1 
and 0.831. Author 


N 78- 83108*1 National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

DESIGN ANO PERFORMANCE OF A 427-METER-PER- 
SE CONO- TIP-SPEED TWQ-STAOE FAN HAVING A 2.40 
PRESSURE RATIO 

Waiter S. Cunnan. William Stevans. and Donald C Urasak Oct. 
1978 96 p refs 

(NASA-TP- 1314: E 9005) Avail: NTIS HC AOS/MF AOI CSCL 
21E 

The aerodynnmic design and the overall and blade element 
performances are presented of a 427-meter per-second-tip-tpeed 
two-stage fan designed with axially spaced blade rows to reduce 
noise transmitted upstream of the fan At design speed the highest 
recorded adiabatic efficiency was 0 796 at a pressure of 2 30 
Peak efficiency was not established at design speed because of 
a damper failure which terminated testing prematurely The overall 
efficiencies, at 60 and 80 percent of design speed, peaked at 
approximately 0.83, Author 


NTS- 33110*f National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland Ohio 

OVOASCO: A PROGRAM FOR CALCULATING UNEAR A. 
R. C. ANO D MATRICES FROM A NONUNEAR DYNAMIC 
ENGINE SIMULATION 

Lucille C Geyser Sep 1978 203 r> ’ 

(NASA TP- 1295: E 9464) Avail NTIS C 7 10/M? M01 CSC . 
21E 

A digital computer program. DVGABCD was developed that 
generates linearized, dynamic models of simulated turbofan and 
turbojet engi'rzs DYGABCO is based on »n earlier computer 
program. PVNGEN. that is capable of calculating simulated 
nonlinear steady-state and transient performance of one and 
two spool turbojet engines or two- and three spool turbofan 
engines Most control design techniques require linear system 
descriptions For multiple-input/multipl* output systems such as 
turbine anginas, state space matnx descriptions of the system 
are often desirable DVGABCD computes the state space 
matrices commonly referred to as th* A 6. C. and 0 matrices 
required for s linear system description The report discusses 
the analytical approach and provides a users manual. FORTRAN 
listings, ami a sample case. I S 


'' jm*.’ 


A 78 20861 • tf A review of NASA'* propulsion programs for 
«M aviation. W. u. Stawrt (NASA, Lewis Retetrch Center, 
Cleveland, Ohio), H. W. John.cn (NASA. Aeroneutice) PropulDon 
Div., Washington, D.C.), end R. J. Weber (NASA, Lewis Reteerch 
Center, Miolon Anelytis Branch, Clevelend, Ohio). American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting, 16th, Huntsville, Alt., Jan. 16-18, 1978, Paper 78-43. 14 p. 
19 reft. 

Five NASA engine-oriented propulsion programs of major 
importance to civil aviation are presented and discussed. Included are 
programs directed at exploring propulsion -system concepts for (1) 
energy-conservative subsonic aircraft (improved current turbofei s, 
advanced turbofane, and advanced turboprops), (2) supersonic cruise 
aircraft (variable-cycle engines), (31 general aviation aircraft (im- 
proved reciprocating engines and small gas turbines), (4) powered-lift 
aircraft (advanced turbofans), and (S) advanced rotorcraft. These 
programs reflect the opportunities still existing for significant 
improvements in civil aviation through the application of advanced 
propulsion concepts. (Author) 


A 78-23840 * Oeiiminary OCSEE program • Test results. C. 

C. Ciepluch (NASA, Lewis Research Center, Cleveland, Ohio). 
Society of Automotive engineers. Aerospace Meeting, Lot Angeles, 
Calif.. Nov. 14-17. 1977, Paper 771008. 11 p. 

Preliminary results are reported tor the Quiet Clean Short-haul 
Experimental Engine (OCSEE) program initiated by NASA in 1974 
to develop propulsion system technology suitable for powered-lift 
short-range commercial aircraft The QCSEE technology also has 
applications to the proposed U.S. Navy V/STOL aircraft Emphasis 
in the QCSEE program is placed on developing engines with low 
noise characteristics; in addition, the powsr plants are required to 
confor n to ERA 1979 pollutant emissions standard;. Tnrust perfor- 
mance, fan desiqn, and thrust/weight ratio are discussed for both the 
over-the-wing and under-the-wing engine configurations under study. 

J.M.B. 


A78-23881 * The application of the Routh approximation 

method to turbofan engine models. W. C. Merrill (NASA, Lewi.’ 
Research Center, Cleveland, Ohio). In: Joint Automatic Control 
Conference, San Francisco, Calif,, June 22-24, 1977 Proceedings. 
Volume 2. (478-23861 08-83) New York, Institute of Electrical and 
Electronics Engineers, Inc., 1977, p. 1019-1028. 9 refs 

The Routh approximation technique is applied in the frequency 
domain tc e 18th order state variable turbofan engine model, The 
results obtained motivate the extension of the frequency domain 
formulation of the Routh method to the time domain to handle the 
state variable formulation directly. The time domain formulation is 
derived and a new characterization, which rpacifies all possible 
Routh similarity transformations, is given. This characterization is 
computed by the solution of two eigenvalue-eigenvector problems. 
The application of the time domain Routh technique to the state 
variable engine model is described and some results are given. 
Additional computational problems are discussed including an 
optimization procedure which can improve the approximation 
accuracy by taking advantage of the transformation characterization. 

(Author) 


A78-23892 * Minimum-time acceleration of aircraft turbo- 

fan engines. F. Teren (NASA, Lewis Research Center, Cleveland. 
Ohio). In: Joint Automatic Control Conference, Sen Francisco, 
Calif., June 22-24. 1977. Proceedings. Volume 2. (A78-23861 08-831 
New York. Institu" -* — tncel end Electronics Engineers, Inc., 
1977, p. 1029-1037. 12 reft. 

Minimum-time eccdfetions of the F100 turbofen engine ere 
presented A pieoewise-lineer engine model, having three state 
variables end four control variables, is used to obtain the minimum- 
time solutions. The linear model which applies »t a given time in the 
trajectory is determined by calculating a normalized 'distance' from 


the currant stats to the equilibrium state associated with each linear 
model. The linear modal asaociatad with tha closest equilibrium 
point Is than used. Tha control hfttoriei for tha minimum-time 
solutions are used as input to a nonlinear simulation of tha F100 
engine to verify the accuracy of the piecewise-lineer solutions. 

(Author) 


A78-23907 * Design of turbofan engine controls using out- 

put feedback regulator theory. W. C. Merrill (NASA, Lewis Reteerch 
Center. Cleveland, Ohio). In: Joint Automatic Control Conference. 
$en Francisco. Calif.. June 22-24, 1977. Proceedings. Volume 2. 
'.,'.78-23851 08-83) New York, Institute of Electrical and Electronics 
Engineers, Inc., 1977. p. 1504-1509. 9 refs. 

A multivariable control design procedure based on output 
feedback regulator (OFR) theory is applied to the c 100 turbofan 
engine. Results fas the OFR design are compared to c design based 
on linear quadratic regulator (LOR) theory. Tins ' QR design was 
obtained es part of the F100 Multivariable Control Synthesis 
(MVCSI procram. In the MVCS program the LOR feedback control 
was designed in a reduced dimension state space and then applied to 
the original system. However, the OFR feedback control is designed 
in the full order state space and thus eliminate; anv need for model 
reduction techniques. Using the performance measure and control 
structure of the MVCS program LOR design, en equivalent OFR 
feedback control is obtained. The flexibility of the OFR as a control 
design procedure is demonstrated and differing feedback control 
structures are evaluated. (Author) 


A 78-248 77 • g Noise of deflectors used for flow attachment 
with STOL-OTW configurations. U. von Glehn and D. Groesbeck 
(NASA. Lewis Research Center, Clevelend, Ohio). Acoustical Society 
of America, Meeting, 94th, Miemi Beach, Fla., Dec. 13-16, 1977, 
Paper. 16 p. 

Future STOL aircraft may utilize engine- over-the-wing (OTW) 
installations in which the exhaust nozzles are located above and 
separated from the upper surface of the wing. An extern*! jet- flew 
deflector can be used with such installations to provide flow 
attachment to the wlng/flap surfaces for lift augmentation. In the 
present work, the deflector noise in the flyover plane measured with 
several model-scele nozzle Adeflector Awing configurations is examined. 
The deflector-associated noise is correlated in terms of velocity end 
geometry parameters. The data also indicate that the effective overall 
sound pressure level of the deflector -awociated noise peeks in the 
forward quadrant near 40 deg from the inlet axis. (Author) 


A 78-243 78 * g Combustor fluctuating pressure measurements 
in-engine end in a component test facility - A preliminary com- 
parison. M. Reshc ko and A. Kerchmer (NASA, Lewis Research 
Center, Oevelmd. Ohio). Acoustical Society of America. Matting, 
94th, Miami Beach. Fla., Dec. 13-16. 1977, Paper. 18 p. 5 reft. 

Combustor internal fluctuating pressure end far-field noise 
generated in a YF-102 turbofen engine are investigated; combustor 
internal measurements ere also made in a duct-component test 
facility operating over a range of conditions encompassing those 
characteristic of the aircraft engine. Ahhoi'^i directly measured 
spectre for the engine end the duct-component test facility show 
discrepancies, the rosults of coherence function, transfer function 
and phase relationship comparisons suggest that the internal 
dynamics of the combustor »: on acoustic source may be preserved in 
a component test facility, J.M.3. 


A 7824(179 • l An empirical modal tor inverted-velocity 

profile i at noise prediction. J. R. Stone (NASA. Lewis Research 
Canter, ClevelarxJ, Ohio), Acoustical Society or America, Meeting, 
94th, Mhvni Beech. Fit., Dec. 13-16, 1977, Peper. 28 p. 12 refs. 

It is known that the noise generated by inverted velocity-profile 
coaxial (without center plug) end coennuler (with center plug) 
nozzles should be modeled as the combined contributions ol various 


.< >»» , ,• , 
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source regions end noise generation mechanisms. In this peper, en 
empirical noise-prediction model is described which considers the 
noise generated by two jet-mixing regions and two potential regions 
of shock/turbulence interaction. Results calculated from the empiri- 
cal model ere compared with model-scale experimental date for static 
ami simulated flight conditions. These comparisons are made for 
cases Sahara both streams are subsonic, where the outer stream is 
supersonic with the inner stream subsonic, and where both streams 
arr supersonic. T*e cases considered cover e range of inner-to-outer- 
stream area ratios and include both coaxial and coannular nozzles. It 
is shown that the model gives reasonable predictions jf absolute 
noise spectre and even better predictions of incremental changes. 

SO. 


A78-24880 * t effectiv e ness of an inlet flow turbulence con- 
trol device to Simulate flight fen noise in an anechoic chamber. R . P. 
Woodward. J. A. Wszynisk. L M. Shew, and M. J. MacKinnon 
(NASA. Lewis Research Center. Cleveland. Ohio). Acoustic el Society 
of America. Meeting. 94th. Miami Beach. Fla.. Dec 13-16. 1977, 
Paper. 21 p. 13 refs. 

A hemispherical inlet flow control device was tested on a 50.8 
cm. (20->nchl diameter fan stage in the NASA-Lewis Anechoic 
Chamber. The control device used honeycomb and wire mesh to 
reduce turbulence intensities entering the fan. Far field acoustic 
power level results showed about a 5 dB reduction in blade passing 
tone and about 10 d8 reduction in multiple pure tone sound power 
at 90% design fan speed with the inlet device in place. Hot film cross 
probes were inserted in the inlet to obtain data for two components 
of the turbulence at 65 and 80 % design fan speed. Without the flow 
ctx-noi device the axial intensities were below 1.0%, while the 
circumferential intensities were almost twice this value. The inflow 
control device significantly reduced the circumferential turbulence 
intensities and also reduced the axial length scale. (Author) 


A1NMK * Effect of akstrean velocity on mean drop 

dteeeeters of water mays produ c ed by promt rv end ek am writing 

nozzles. R. D. Ingtbo (NASA, Lewis Rave ar ch Center. Cleveland. 
Ohio). In. Cas turbine combustion end fuels technology: Proceedings 
of the Winter Annuel Meeting. Atlanta. Ga.. November 27 December 
2, 1877. (A 78-33 108 13-31) New Vork. Amman Society of 
Mechanical Engineers. 1977, p. 3) 35. 6 refs. 

A scanning radiometer was usad to determine the effect of 
airstream velocity on the mean drop diameter of water sprays 
produced by pressure atomizing and air atomizing fuel nozzles used 
in previous combustion studies. Increasing airstream velocity from 23 
to 53.4 meters per second reduced the Sauter mean diameter by 
approximately 50 percent with both types of fuel nozzles. The use of 
a sonic cup attached to the tip of an air assn, nozzle reduced flw 
Sauter mean diameter by approximately 40 percent. Test conditions 
included airstream velocities of 23 to 53.4 meters per second at 293 
Kind atmospheric pressure. I Author I 


A78-33218 * V Gas path sealing in turbine engines. 1. P. 
Ludwig (NASA. Lewis Research Center, Cleveland, Ohio). NATO. 
AGABD. Power. Energetics, and Pmputsmn Pane! Meeting on Seal 
Technology in Gas Turbine Engines. London. England. Apr. 6, 7. 
1973. Paper. 45 p. 54 refs 

Survey of gas path seals is presented with particular attention 
given Ui sealing durance effects on engine component efficiency. 
The effects on compressor pressure ratio and stall margin are pointed 
out. Various case-rotor relative displacements which affect gas path 
seal deararrees. are identified. Forces produced by noreinitorm 
sealing deara.ices and their effect on rotor stability are discussed 
qualitatively, and recent work on turbine-blade-tip sealing for high 
temperatures is described. The need for active clearance control and 
for engine structural analysis is discussed. The functions of the 
internal-flow system and its seals are reviewed. (Author) 


A78-24898 * ft Output feedback regulator design for jet 
engine control systems. W. Merrill (NASA, Lewis Research Center. 
Cleveland. Ohio). National Electronics Conference, Chicago. III., Oct 
13. 14. 1977. Paper. 13 p. 6 refs. 

A multivariable control design procedure based on the output 
feedback regulator formulation is described and applied to an F100 
turbofan engine model. Full order model dynamics, are incorporated 
in the example design. The effect of actuator dynamics on dosed 
loop performance is investigated. Also, the importance of turbine 
inlet temperature as an element of the dynamic feedback is studied. 
Step responses are given to indicate the improvement in system 
performance with this control. Calculation times for all experiments 
are given in CPU seconds for comparison purposes. (Author) 


A 78- 29330 • a General aviation energy -conservation reeeaieh 
programs at NASA-Lewis Research Center. E. A. Willis (NASA, 
Lewis Research Center, Cleveland. Cnio). Western Michigan Uniear- 
ary. Conference on Energy Conrereatrin in General Ariation. 
Katamaroo. Mich., Oct 10, I !. 1977, Papa. 23 p. 14 refs, 

A review is presented of notv turbine general wiation engine 
programs underway at the NASA-Lewis Research Canter in 
Cleveland. Ohio. The program encompasses conventional, lightweight 
diesel and rotary engines. Its three major thrusts are. in order of 
priority: (t) reduced SFCs; (2) improved fuels tolerance; a.xi (3) 
reducing emissions. Current and planned future programs in such 
areas at lean operation, improved fuel management, advanced cooling 
techniques and advanced engine concepts, are described. These ere 
expected to lay the technology base, by the mid to latter 1980% for 
engines whose total fuel costs are as much as 30% lower than today's 
conventional engines. (Author) 


A78-SL_“? * State-of-the-art of turbofen engine noise con- 

trol. W. L. Jones and J. F. Groeneweg (NASA, Lewis Research 
Center, Cleveland, Ohio). In; NOISE-CON 77; Proceedings of the 
National Conference on Noise Control Engineering. Hampton. Va„ 
October 17 19. 1977. (A78-35651 14-01) New York. Noise Control 
Foundation. 1977. p. 361-380. 22 refs. 

A description is presented of some of the recent advances in the 
technology of turbofan engine noise reduction, taking into account 
turbomachinery noise sources, new fans for low noise, fan and core 
noise suppression, and a new program for improving static noise 
testing of fans and engines. The problem of jet noise has been 
substantially reduced in connection with the lower jet velocities 
employed in the case of the high bypass turbofan engines. The 
dominant noise sources are now related to the turbomachinery with 
the (an stage, the compressor, and the turbine. Since the fan stage is 
the primary source of turbomachinery noise. 'it has been considered 
in a major part of the investigations designed to reduce turbofan 
engine noise. G.R. 


A 7(737883 •# On the use of relative velocity exponents for 
Jet engine exhaust noise. J. R. Stone (NASA. Lewis Research Center, 
Cleveland, Ohio). Acoustical Society of America, Meeting, 95th. 
Pt.mdence, /?./., May 16-19, 1978, Paper. 16 p. 14 refs. 

Tlie effect of flight an jet engine exhaust noise has often been 
preserved in terms of a relative velocity expone • n. as a function of 
radiation angle. The value of n is given by the OASPL red- set ion due 
to relative velocity divided by 10 times the logarithm of :he ratio of 
relative jet velocity to absolute jet velocity. It is shown in this paper 
that the exponent n is positive for pure subsonic jet mixing noise and 
varies, in a systematic manner, as a function of flight conditions and 
set velocity. Co the basis of calculations from simple empirical 
models for jet mixing noise, shock noise and inter naliy-generalad 
noise, it is shown that when other sources are present, the resulting 
range of n K increased over the range for jet mixing noise, and in 
some cases negative values of n are obtained. (Author) 
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AIA43M0* 0 Pw puWo*. O. L Nor ad (NASA. Lawk R* 
sMrch Owner, Energy CmemtM Enfiws Office. Cleveland. Ohio). 
Amontutkt end Atfooturiet. voi. 16. July Aug. 1078. p. 47-64. 
119. 14 reft. 

NASA Jims at develop-ng propulsion technology to reduce the 
fuel consume* ion of present engines by S%. that of new engines of 
the late 1900s by at least 12%, and that of an advanced early 1990s 
turboprop by an additional 18%. This paper reviews three separate 
NASA programs which take up these aims. They are. respectively. 
Engine Component Improvement, Energy Efficient Engine, and 
Advanced Turboprojs. ft i 


A78-43604 * 0 Design approaches to psora energy efficient 
engines. N. T. Saunders. R. S. Colleday, and L. E. Ma c i o ca (NASA. 
Lewd Research Center, Cleveland, Ohio). American Institute of 
Aeronautics and Astronautics and Sodaty of Automotive En g in eers. 
Joint Propulsion Conference. f4ti>. Las Vegas, Alev.. July 25-27. 
1978. AIAA Paper 78-931. 10 p. 8 rets. 

In 1976 NASA initiated the Aircraft Energy Efficiency (ACEE) 
Program to rust in the development of technology for more 
fuel-efficient aircraft for commercial airline use. The Energy Effi- 
cient Engine (EEE) Project of the ACEE progr a m it intended to lay 
the advanced-technology foundation for a new generation of 
turbofan engine. This project planned as a seven-year cooperative 
govemment-indi stry effort, d timed at developing and demonstrat- 
ing advanced ct mponent and systems technologies for engines that 
could be introduced into airline service by the late 1900s or early 
1990s. In addition to fuel savings, new engines must offer potential 
for being economically attractive to the airline users and environ- 
mentally acceptable. A description d presented of conceptual 
energy -efficient e.igine designs which offe- potential for achieving all 
of the goals established for the EEE Project. G.R. 


A78-43505 * - General aviation internal combustion engine 
reward) programs at NASA-Lewd Research Center. E. A. Willis 
(NAC. A . Lewis Research Center, Cleveland. Ohio). American Institute 
of Aeronau-.KS and Astronautics 'n<1 Society of Automotive Engi- 
neers Joint Propulsion Conference. 14th. Las Vegas, New. July 
25-27. 1978, AIAA A- er 78932 15 P 17 refs 

An update is presented of non-turbine general aviation engine 
piogiams underway ai the NASA-Lewis Research Center in Qeve 
land. Ohio. The program encompasses conventional, hghtweight 
diesel and rotaiy engines Its three ma|or thrusts are. la) reduced 
STCs. (b) impruved fuels tolerance: and (c) reducing emissions. 
Cunent and planned future programs in such areas as lean operation, 
improved fuel management, advanced cooling techniques and ad 
vancesl engine concepts, are descrdied. These are expected to lay the 
technology hasr. by the mid to lale 1980 s. for engines whose life 
cycle fuel costs are 30 to 50% lower than today's conventional 


A78-43544 * -• Design and preliminary results of a semi- 
transpvation cooled /LamiUoy/ liner for a high-pressure high 
temperature combustor. J, D Wear. A M. Trout. J. M Smith, and R. 
E June- (NASA. Lewis Research Center, Cleveland. Ohio). American 
institute of Aeronautics ami Astronaut*.* end Society of Automot ve 
f nyi.i. -rs Joint Proriulsion Conference. Mt i, Las Vegas, New., July 
2527. 1578. AIAA Pane- 78 997 8 p. 5 refs 

A Lamillov comlaistor liner has been designed, fabricated and 
tested in a cnmlxisto* at pressures up to 0 atm.wpheres The liner was 
fabricated o* a three lyyei Lamilloy structure ,-nd designed to replace 
a conventional step louver liner. The linet will be used m a 
combustor that provides hot gases to a turbine cooling test facility at 
pressures up to 40 atmospheres. The Lamillov linet was tested 
extensively at tower pressures and demonstrated lower metal 
temperatures than the conventional liner, while at the same time 
requiring alxiut 40 percent less cooling an flow. Tests conducted at 
Combustor exit tempeiatures in excess ol 2200 K have not indicated 
any cool.ng or Out ability problems with the Lamillov liner. (Author) 


A704JE40 • # CbHihUi coMWtt foe afccnft gas tartfcw 
towpoww maf a time mAi cb a n . 6. X Mufarz (NASA. Lawk Res ea rch 
Cantee; U.S. Army. Air MobOty Research and Oe v etap ment Labora- 
tory. CWvaiard. (Mol, C. C Gleason. and W. X Dodds (NASA. 
Lawk Research Cantor, Oaval a nd: Ganaral Electric Co, Evandala, 
Ohio). American Institute of Aeronautics ard Astronautics and 
Satiety of Automotive En gi n ee r s. Joint Propulsion COniannca. 
14U>, Lai Vegas. Nee.. July 2547. 1978. AIAA P*m 78489. 11 p. 
6 rtfs. Contract No. NAS3-2O60O. 

Three coaab ua tor concaptt hare baan designed and laatod to 
damonatrate Bptifscant reductions to aircraft angina Mia poftutant 
emissions. Each e oncapt uad a dHfarant approach for poAutant 
reductions, ttw Hot INaS Combustor employs a thermal barrier 
coating and i mptngamam cooled linen, the Recuperative CooHng 
Combustor preheats the air before entering the combustion chamber, 
and the Catalytic Converter Combustor it oompoaad of a conven- 
tional primary zone followed by a catalytic bed for polutant 
cleanup. The designs are dimmed in detail and test results are 
presented for a range of aircraft engine idle oonaibons. The results 
indicate that ultra-low levels of unbumed hydro ca rbons and carbon 
monoxide emissions can be achieved with this technology. (Author) 


A7 8-45098 • » NASA/Gentrri Electric Engine Component 

Improvement Program. A. J. Albright. D. J. Leonard (General 
Electric Co.. Cincinnati. Ohio), and J. A. Ziem-anski (NASA. Lewis 
Research Center. Ceveland. Ohio). American Institute of Aero- 
nautics and Astronautics and Society of Automotive En gineer s . Joint 
Propulsion Conference. 14th. Las Vegas, Alev.. July 25-27. 1978. 
AIAA Paper 78-929 7 p Contracts No. NAS3-20629; No. NAS3- 
20631. 

The Engine Component Improvement (ECU Proyam has been 
initiated in connection with projects designed to reduce the impact 
of the world-wide energy crisis in the area of aviation. The two parts 
of Use ECl program have the overall objective to identify and 
quantify the sources and causes of CF6 engine performance 
deterioration, and to reduce the fuel consumption of CF6 engines 
through the development and the incorporation of various perfor- 
mance improvement concepts. The CF6 high-bypass turbofan engine 
was selected as a basis for this effort, since it is expected to be a 
significant fuel user in commercial revenue service for the next 15 to 
20 years. The first part of the ECl proyam represents the initial step 
in an effort to achieve a goal ol five percent reduction in fuel usage 
for CF6 engines in the 1979-82 time period. The first performance 
improvement concept selected is an improved efficiency fan blade. 
Other improvements are related to 3 shod core exhaust system and 
an improved high pressure turbine. G.R. 


A 78-48452 * » NASA engine system technology programs - 
An overview. H. W. Johnson (NASA. Aeronautical Propulsion Dtv,. 
Washington, D.C.) and E. W. Conrad (NASA. Lewis Research Center, 
Energy Conservation Engines Office, Cleveland. Ohio). American 
Institute of Aeronau tics and Astronautics and Society of Automotive 
Engineers. Joint Propulsion Conference. 14th, Las Vegas, Nev., July 
25-27. 1978. AIAA Paper 78928. 5 p. 

The various propulsion systems technology programs are exam- 
ined. The Stratospheric Cruise Emission Reduction program has the 
objective to explore and demonstrate advanced technology fuel 
preparation and combustion systems which produce very low 
emission levels, particularly with respect to the oxides of nitrogen, 
Airing high attitude cruising flight. Other programs considered 
include the Quiet. Clean. General Aviation Turbofan program, the 
Variable Cycle Engine Technology program, th* Helicopter Trans 
mission Technology program, the Broad Specification Fuels Tech- 
nology program, the Engine Component Improvement program, the 
Advanced Turboprop Technology program, the Supersonic Cruise 
Propulsion Technology program, the Materials for Advanced Turbine 
Engines program, and the Aeroelasticity of Turbine Engines program 

G.R. 
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N7S-M0SS*# TRW. Inc. Qiwln n l Ohm 

COST AM A L VMS OS AOVAMCSO TUAOIMC SLADE 

MAMUSACTOOHM PROCESSES M dwn. OsL UN - 

Aumn 

C f Bank. 0. E State, and T & SMtaon Oct 1ST? SS p 
MtCs 

(NAS3 20378) 

(KASACR13S203 TRW1ER-7S301 Avan NTIS 

NC A06/MF AOI CSCL 21E 

A rigorous analysa was conducted to a at wiata ro tate s 
manufacturing cotta lor lugh tecFnotogy oat turbuto Nads* 
prop* rod toy thtaa t awSda l t mai a ti alt proof systems Ita 
manufacturing coots for tha tom turtomo Motta eotegutsbon o< 
do o c u onate toldAtd eutectic atey. an oanta dapomon strong* 
onad suparaEoy. and a (bar romtoicad «uparaao>.- am compared 
on a intaiwo teas to dM com <d tha tamo blade currently « 
production ubhzmg tha duoc ti on n l sohdAcatron ptocass An 
analytical proc ott coat model an t douclopa d to quo nta t t st ly 
perform tha coat companaots taw unpact of evd m rt to al process 
ywkl (acton on com wot also aataatad as wad at alfocts of 
procass parameters. raw materials, tabor raf and contumabla 
items Author 


N78-180S3*# Oouglot Aircraft Co. Inc. Long Baach Cahf 
EFFECT OS FORWARO aaOTION OM ENGINE HOME 

G L Blankenship J K C Low J A Watkins, and J E Memman 
Oct. 1977 196 p rata 
(Contract NAS3 20031) 

(NASA-CR- t349S4. MOC-J7708) Avert NTIS 

HC AOS/MF AOI CSCt 20A 

M ethod s uaad to determine a procoduro for correcting static 
onpme data tor the ejects of forw a rd motion are describe i 
Data wore analyzed from airplane Eyover and ttahe-angma tom 
with a JT8D-109 tow-bypass-ratto turbofan rngre m in ted on 
a DC-9-30, with a CF 6 - 6 O high -bypass- retro turbofan angaia 
instated on a DC- 10 10. and with a JT9D-59A tugh-bypasa-ratio 
turbofan engine i ns tate d on a DC-1O-40 The obssmtd drffor- 
ancos b e t ween the static and the flyover data bases are ibtrinaeil 
m terms of none gener a tion, c mwa c bsa amplification, atmo sp heric 
propagation, and angina mstadabon The re s ul t s irabeste that 
each noisa source must be atte s ted eaparatety for forwa r d 
motion and eistatehon aftects and than protec t ed to bight 
c ondition s as a function of source-path angle, ihie c t w ity angle, 
and acoustic targe ratotnre to the microphones on the ground 

Author 


£76-11062*# Tran and Whitney Aircraft Gioup East Hartford 
Conn Comma, cral Products Dry 

ADVANCED SUPERSONIC PROPULSION STUOV. PHASE 
4 Final R epn r . 

R A Howiett Sep 1977 109 p 
< Contract NAS3 195401 

tNASACR 135273 PWA 5547 4. A.ad NTIS 

HC A06 MF AOI CSCL 2 IT 

Installation charactenstrcs for a Variable Stream Control 
Engine IVSCEI sis studied for three advanced supersonic airplane 
designs Sensmvny of the VSCE concept to change in technology 
protections was evaluated m terms of impact on ovaralt 
installed performance Based cm these sensitivity results critical 
technology requirements were reviewed resulting m the 
reaffirmation of the following requirements low noise nor tie 
system, a high performance low emissums duct burner and main 
burner hot section technology variable geometry components 
and propulsion integration features including an integrated 
electronic control system Author 


warp pvatoatad tor two ae cia h finer The ovorod study wo* 
baaed on a tirno home of c o mm on: wl a n gi n a uao of the advo n oad 
mewnpl te c hnologies by 1965 The meter wt technologies 
evaluated wore eutectic turbew blades wanom a hitm mde 
components, co mm ie venae, ahrouda end combustor levers 
tungatan compoade FeOAly blades gamma prune onda dapmen 
Strengthened IOOSI adoy btadaa and no cm OOS adoy cembfor 

knars They worn a valuf dm bee co rw o nt ionafioteoff and tanthng 

missions, one transcontinental and one -ntei continental Author 


N7S1 1082*1 Rocfcatdyne Canoga Path Cahf 

UNEAR AEROSPIKE ENGINE STUOV M Nap art. dun 

1976 Apr 1977 

H G Owm and F M Kirby Nov 1977 236 p refs 
I Contract NAS3 20114) 

tNASACR 135231 RI/R077 1701 Avert NTIS 

HC A11/MF AOI CSCL 21A 

Parametric data on spM -combustor bnaet ngm propulsion 
systems am pres e nted fm use m imsed mode single Staga to orbrt 
(SSTOl vehicle stud** Prohmmary d es ig n data toi two r olsc r sd 
engme systems are eictoded The SpM combust oi was eweabgasad 
lot miaad-mods operation* with o a ygsn/ hydrogen proponents 
used m the eme< combustor m Mode 2 end m conjunction 
wth either osygen/RF 1 oaygen/Rj S 02/CH4. or 02/ H2 
proponents m the outer combustor tor Mode 1 Both gas gener a t o r 
and staged combustion povrar cycles worn anelyied for provnfcng 
power to the turbopumps of the vine* and outer combustors 
Numerous coohng circuits and coohng fluids (propedantsl were 
anelvied and hydrogen was s elected es the prefer— d c o olan t 
for both combustors and he knee* aerosmte nozzle The numum 
operating chamber pressure was determined to he limited by 
the avadabdrty of hydrogen coolant pressure drop e> the coolant 
circuit Author 


N78-12081*# Pratt and Whitney Aircraft Group West Palm 
Seech. Fie Government Products Dm 

EVALUATION OF A LOW ASPECT RATIO SMALL AXIAL 
COMPRESSOR STAGE. VOUINM 1 Ftael Report 

C W Sawyer III Nov 1977 146 p rats 
(Contract HA S3 194241 

.NASA CR 135240 PWA FR 8499 Vol II Avert NTIS 
HC A07 MF AOI CSCL 2 IE 

A program was conducted to evaluate the affects of tea-"; 
tq> durance and IGV reset on the performance nl low aspect 
ratio compressor stage Stage design was obtained by scaling 
an ensbng single stage compressor by a linear factor of 0 304 
The design obtectrve was to mamtam the maanlme velocity held 
of the base machine ei the smaller ut Adjustments were made 
to account tor ptedreted blo ck ag e After en ce s and to chord lengths 
and arrfort edge rada to obtain raaeonatte Wade geometries 
Maanhre velocity Aagrams of the beu stage were not maeitaeied 
at the scaled sue At design speed and flowrate the seeled 
stags achieved a pressure ratio of 1 423 sdubsue efficiency of 
0 822 and surge merger of 19 5% The corresponding performenev 
parameters for the base stage were I 460 0872 and 23 2% 
respectively The base Stage demonstrated a peak efhcency at 
design spaed of 0872 the scaled stage achieved a level of 
0 838 When the scaled stage rotor and stator <s> Clearances 
were doubled the stage achieved a pressure ratio of 1 413 
efficiency of 0 799 and surge margin of 16 0% at the design 
flowrate The peak stage efficiency a: das-gn speed was 0 825 
with tha e^mesed clearance Increased prewhrrl lowered the 
stage pressure ratio as espected Stage efficiency was maeitaeied 
with ten degrees of increased prewhet and than decreased 
substantially with ten additional degrees of rose! Author 


N79- 11081*# General Electric Co. Cincinnati Ohio 

C08T BENEFIT 9TU0T OF ADVANCED MATERIALS 
TECHNOLOGY FOR AIRCRAFT TURBINE ENGINES 

R v Hillary and R P Johns tu-i Sap 197V 89 p refs 
(Contract NAS3 20074) 

iNASA CR 135235) Avail NTIS HC A05 MF AOI CSCL 
21E 

Tha cost benefits of eight advanced materials tectuiotogi*& 


NTS 12082*# Plan and Whitney Aecraft Group West Palm 
Beach. Fla Gover n ment Products Om 

EVALUATION OF A LOW ASPECT RATIO SMALL AXIAL 
COMPRESSOR STAGE. VOLUME 2 Final R e p o rt 
C W Sawyer III Nov 1977 222 p rah 
.Contract NAS3 194241 

.NASA CR 135241 PWA FR8499 Vol 2i .Avert- l*Tl5 
HC A10/MF AOI CSCt 2U 
For abstract see N78 12061 
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MW/WW MUiYM OF MNWCIO MATERIAL 
TKNNOiOtllt FOR IMAU AIRCRAFT TURRIHC 
CMOMRC 

0 H Cosnsy Sm '977 59 p rate 
ICBOMCt NASS- 20073) 

4N7SA CR 13S2S6. AfAsasracb 21230)1 Asa* NTIS 
MC A09/MF AOI CSCt 2IE 

Caat/benelH «WA» — n mAdA on ten Bwad nra aanal 

be produced a DM IMS tana fcwna Tha coat/ b a n a»t WaAaa 
warn appbad » a lao a a fa . haaaitaa type iet wcfA a ilia 
MOO- » 9100- Kg 115 000 to 20.0004b) grata weig h t naat 
Tha new rajaeruM W thnu lBgrat aw wtatMad to provide a a ga t wa 
mama a tha trait of lagh-praaaara latea rater components. 

stator attek. tad raw wractu ral co is p o n s nt i. Tha cottybtnaft 
of eech technology • p m o n ie d a> tarma o4 raNeera value, which 
• defined at a c hange at Mt qdt coat tuna* probsteM y el 
success OnM by d evekop m e n l cost TechnotofNe dra wstg tha 
most pramwng cost/banahts bated on ratatnra vahaa Bra unc ooted 
tag. crystal HAR M 247 tutbura Wadss. coated OS MAR-M 
247 nntme blades, and cootad QOS H'CrAI lacmnata bu te ne 
stator tanas Author 


M7F-ISOT7*# General Electric Co . Cmcumeti Olno 

AUGMENTOd ERMSRKNM REDUCTION TECHNOLOGY 
PROGRAM Final R apart 

W C Coaev M J Kenworthy. and 0 W Bahr Nov 1977 
1«5 n rate 

(Contract NAS3 19737) 

tNASA CR 13S215 R77AEGS93I Avat NTIS 

HC AOd Mf AOI CSCL21E 

Technology to reduce poButent smtssaons from duct burner 
type Sugnwntors lot use an s dv e n ced suoeraorvc Chase aecralt 
was nvashgatsd Test conhguratmns raptesentmg v e n a tions o I 
two duct burner design concepts, were tasted *i a racten^-Aer 
sector ng at inlet temperature and pressure conditions cone 
sponchng to takeoff transonic climb and supersorac crane fbgbt 
condrnom Both design concepts used prkmd Oemehofdeci to 
siebAre combustion of Wan premised fuel nr mixtures The 
concepts differed m the flsmeholder type used fhg 1 combustion 
efficiency t97V and low level s ot emsamns (1 1$ g/kg fuell 
were achieved The delated measurements suggested the drractroo 
th«i future development efforts should take to obtain further 
■eductions m emission levels and associated approvements m 
combustion efficiency over m increased range of temper '.tura 
nse conditions Author 


N79- 13069*# General E sctnc Co. Cincinnati Ohio Aircraft 
Engine Group 

ADVANCED 90FERSONIC PROPULSION STUDY 
PHASES 3 AND 4 

Roy D Allan and Warren Joy Nov 1977 297 p refs 
. Contract NAS3 19544) 

) NASA CR 135236 R77AEG635I Av44 NTIS 

HC A 1 3/ME A01 CSCL 2IE 

A- ev. luahon of various advanced propulsion concepts for 
supersonr cruise aircraft resulted m the Identrficeton of (he 
double bipess variable cycle engine at If * most promising 
concept 'his engme design utiktes special variable geometry 
romponen.: and an annular exhaust norrle to provide high taka off 
thrust and low ret nous The engine also provides good 
performance at both supersonic crate# and Subsonic cruse 
Errstron charactenstmt are excekent The advanced technology 
double bypass variable cycle engme offers an improvement m 
atrr.rah range performance relative to earlier supersonic iet engme 
designs and vet at a lower level of engme note# Research and 
technology programs required m cert am design areas for this 
engme concept to realm its potential benefit ! include refined 
parametric analysis of select ad variable cycle engmet screening 
of adrktione) unconventonel concepts and engine preliminary 
detign studies Requued critical techmtogy programs ara 
summer icad Author 
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M7R-tBQBR*| firm and WMmy Aircraft Grot* tat Hartford 
Odml Ctt mancm hod uw 0w 

him mcmcv dynamic cnmni mmvuhon 

#1 A. Schmrmti. It E Fischer. and P W McLeoghhn j«*i 
1977 l«p dN 
(Contact NA$3 20292) 

l NASA-CR 1393)3 PWA 5543' Avail NTIS 

HC A0S/MF A01 CSCt 21E 

A djpul cowp w «i> samuMbon at f mmd Now iwm spool 
turtxrfm mQRtt woo sssmbltd to naiuitt and mnptoM tha 
dy na rm c ctwaclMca ol (he angma wmolabon so djstwtanct 
<nquanoai of at Mast 100 Hi 0ns dwssasl town of tfs 
dyn am i c mots, momentum end energy equations were used to 
mods* the engme A TF30 engme was simulated so thet dynamic 
cheractene&cs could be evetueced egwnst results obtained from 
mamg of (he TF30 engme at the NASA lewts Research Center 
Oynemac characteristics of (he engme snvwietioo were im proved 
by moddymg the compre ssi on system model ModActtioni to 
(he compreesion sy» am model were established by investigating 
the influence of sue eno number of fade dynamic el emen t s 
Based on the results if this program, high fr eq u ency engme 
simulations uemg fmte dynamic e l em e nt s can be w a m bled so 
diet the engme dynamic configuration a optimum sdi rasped 
to dyn e nec characteristics anc. computer nacuten time Resizing 
of the compression systems brute elements improved the dynamic 
characteristics of the engme simulation but showed that eddmonat 
refinements are requued to obtain close agreement simulation 
and actual engme dynamic characteristics Author 


NTS- 14047* f SoU* Turbmes International. San Diego Calif 
WIDE RAN6I OPERATION OF ADVANCEO LOW MOi 
COMBUSTORS FOB SUPERSONIC HIGH ALTITUDE 
AIRCRAFT GAS TURBINES Technical R epo rt , Nov. 1S7S * 
Aeg. 1977 

P B Roberts and R J FtoRao Oct 1977 44 p 
(Contract NAS3 19770! 

(NASA CR 135297. HOR!817 22» Avad NTIS 

HC A03 MF A01 CSCt 2 It 

An r#g program tested the Jet Induced Osculation 

UlO and Vortex A»r Blast iVAB? systems »n small can combustor 
configurations for NO* » m.»*»ons at a simulated high altitude 
supersonic *ru«se condition The VAB combustor demonstrated 
the capeXty of meeting the NO* goal of 1 0 g N02 *g fuef at 
the ermse condition In addition, the progaam wnred to demon 
st ate tha limited low emissions range available from the Man 
premised combustor A follow on effort was concerned with The 
problem of operating these Man premised combustors v ith 
accept JbM emissions at simulated engme **« conditions Venous 
techniques have been demonstrated that allow satisfactory 
ope<at>on on both the JIC and VAB combustors at «dM w*th CO 
•miuion* below 20 g, Kg fuel The VAB combuitm was limited 
by flashback, auto*gn#tfOn phenomena at (he C'uise conditions to 
a pressure of 8 atmospheres The JIC cor*>bost or was opetatad 
up to the full design cruise pressure of M atmospheres without 
encountering «r> au!o*g nation limitation although the NOs leveti 
in the 2-3 g N02. kg fuel range, exceeded the program goat 

Author 


N7B 15041** P att a*M Wh!:e# Aucra*? G»ouc East Hartford 
Conr. Co-n -%e l >•' ProrfcCtS 

CXPERfMCNTAL CLEAN COMBUSTOR PROGRAM 
TURBULENCE CHARACTERISTICS OF COMPRESSOR 
DISCHARGE FLOWS 

P S Fo»U'’sbee and R R 0h> vXf *377 43 p refs 
■ Cont'acl NAS3 1 9447 

[NASA CR ’ 3527 ? 5540 Avail NTIS 

H.c A03 \1F AOI CSi.i. 2’T 

The »a»x Jts of ?:i«t*.ijence * -rzi.: e "enjN jf tha ent/jni-.e to 
the ,* u ct ?f A A'lje v** !..:l'i‘r(* j * r.iesented Hot film 

and hot Wi'« meas* rements were conducted ovei a compressor 
discharge temperature range of 450A to 608 K It was found 
that the turbuMnt intensity at the ! D a r d mrdspao locations 
increase# grad^aTTy from 6 * or 1 percent at idle to 7 • o 
1 percent a* approach the turbulent • ttensrt> at the O 0 location 
increases from 7 5 • or ■ 0 5 percent at die to 15 or 
0 5 percent at approach The energy the velocity waves a 
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uniformly Mbtnd over *01 <oS kHz bandwidth. and Du 
cut-off frequency ia not • strong function of the angina opei e tion 
The anal length of tha Fourier component* aithin t*W» band- 
width variaa from 0.021 to 1 06m Tha turbule n ce naar tha 
diftaar 0.0. « of tufRaant amplitude and teal* to affect tha 
flow to tha front and aochona of tha burner. Author 


N79-190BZ*f Fiber Scianca. Inc . Garden* Cabf 
FILAMENT-WINDING FABRICATION OF QCSEE CONFIG- 
URATION FAN BLADE9 
Sam Vao Jan 1979 22 p 
(Contract NAS3-20CS9I 

(NASA-CR- 1 3S332) Avail NTI$ HC A02/MF A01 CSCL 
21E 

Tha desgn and fabrication of twelve NASA-QCSEE type 
composite fan blade* utilizing wot filament wmdmg fabrication 
techniques is descnbad All compo si te fibers were continuous 
and attached to the root and AO components ware formed 
bonded, and co-curad in one molding process Advanced fiber 
materials used n the Wade fabrication were Thomel-300. Carbolon 
2-2-1. and Carbolon 2-3 graphite in an epoxy resin matrix 

Author 


N 70- 16064*1 Pratt and Whitney Aircraft Group East Hartford. 
Conn Commercial Products Dnr 

AN ANALYTICAL STUDY OF THERMAL RARRIER COATED 
FIRST STAGE SLADES IN A JTSO ENGINE 

William R Savcik and Barry L Stoner Jan 1978 3'j p refs 
(Contract NAS3 210331 

(NASA-CR 135360 PWA5590! Avail NTIS 

HC A03/MF A01 CSCL 2 IE 

Steady state and transient heat transfer and structural 
calculations were completed to determine the coating ai d base 
ahoy temperatures and strains Results indicate potent -at for 
increased turbine lit* using thm durable the'mai tc <* *r c.ianngs 
on turbine air'- 1 ■.* to a significant reduction .n blade average 
and maximum temperatures and adoy strain range An internet* 
non of the analytical results is compared to the experimental 
engine test data Author 


N7S-170SS*f Pratt and Whitney Aircraft. West Palm Beach. 
Fla Government Products Onr 

ANALYTICAL STUDY OF THERMAL BARRIER COATED 
FIRST-STAGE BLADES IN AN F100 ENGINE Progress 
BafM 1 Rap. 1977 - 91 Jan 1979 
D. E Andrea* Fab 1979 27 p 
(Contract NAS3-2 10321 

(NASA-CR- 135359: FN 9609) Avail NTIS HC A03/MF A01 
CSCL 21E 

Heat transfer and strass analyses were performed on two 
s ectio ns of a thermal barrier coated (TBQ F 1 00 1 st stage turbine 
Wade Results of tha analyses indicate that the TBC on the 
leading adga r of both sactions axpenance the highest elastic 
st ram ranges and these occur dunng transient engine opeiatwn 
Further study is recommended to determine the effects of 
plastic daformation (creep) and creep-fatigue interaction on coating 
Ida Author 


N 79-170BI*| Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commercial Products Onr 

MCTHOO OF FAN SOUND MODE STRUCTURE DETERMI- 
NATION Final Repo rt 

G F Pickett T G Sofnn and R W Walls Aug 1977 160 p 

refs 

(Contract NAS3 20047) 

(NASA-CR 135293 PWA 5654 3) Avail NTIS 

HC A09/MF A01 CSCL 2 IE 

A method for tha determination of fan sound mode structure 
m the Inlet of turbofan engines using in duct acoustic pressure 
measurements is presented The method is based on the 
simultaneous solution of * sat of aquations whose unknowns 
are modal amplitude and phas* A computer program for The 
solution of tha aquation sat was developed An addition*' computer 


program waa d av a t opad which catozUtet tmoiophona loc a tion * 
the uae of which madia tn an aquation aat that doaa not gfva 
nan to numancaf (nataWBiiaa. In adddon 10 tha development of 
a method for determination ol c<>heront modal structure. 
ex perimental and analytical appmachee am developed tor tha 
determination of tha amplitude fmqutmcy spectrum of randomly 
ganar a tad aound mndaN tor uae in narrow annulus duett. Two 
approaches am d efined one baaed on the use of crocs tpectrel 
technique* end the other bated on tha use of an array of 
microphones. Author 


N7R-17099*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commerc i al Products Dnr 

METHOO OF FAN ROUND MOOC STRUCTURE DETERMI- 
NATION COMPUTER FROGRAM USER'S MANUAL: 
MICROPHONE LOCATION PROGRAM 

G F Pickett. R A. Yells, and R A Love Aug 19” 72 p 

refs 

(Contract NAS3-20047I 

(NASA-CR- 135294: PWA 5554-4) Avail NTIS 

HC A04/MF A01 CSCL 21E 

A computer user* manual describing the operation and the 
e s sen t ial features of the microphone location program is presented 
The Microphone Location Progiam determines microphone 
tocatrons that ensure accurate and stable results from the aquation 
system used to calculate modal structures As part of the 
computational procedure for the 'hcrophone Location Program, 
a first-order me asu re of the slabs. Ty of the equation system 
was mdicatad by a matrix 'conditioning' number Author 


N7R-17099*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commercial Products Dw 

METHOO OF FAN SOUND MOOE STRUCTURE DETERMI- 
NATION COMPUTER PROGRAM USER'S MANUAL: 
MOOAL CALCULATION PROGRAM 

G F Pickett. R A Wells, and R A Love Aug *i'77 74 p 
refs 

(Contract NAS3 20047I 

(NASA CR 135295. PWA 5554 5> Avail MIS 

HC A04/MF AC1 CSCL 2 IE 

A compute! user s manual describing the operation and the 
essential iaaturet uf the Modal Calculation Progiam is presented 
The modal Calculation Piogiam calculates the amplitude and 
pi jss of nodal structures bv means ot acoustic pressuie 
measurements obtained from microphones placed at selected 
locations within the tan inlet duct In addition the Modal 
Calculation Program also calculates the firs! order errors m the 
modal coefficients that ate due to tolerances n nvcroytione 
location coordinates and inaccuracies in the acoustic pressure 
measurements Author 


N 79-19070*1 Pratt and Whtfney Aircraft Group. West Palm 
Beach. Fla Government Products Dnr 

F- 1 9/ NONAXf BTMMETRIC NOZZLE SV9TEM INTEGRA- 
TION STUDY SUPPORT PROGRAM Contractor Repo rt . 
24 Fob. 1977 - 90 top. 1977 
H L Stevens Feb 1979 171 p ref 
(Contract NAS3 20609) 

(NASA CR 136252. FR-9232) Avail NTIS HC AOB/MF A01 
CSCL 21E 

Nozzle and cooling methods were defined and analyzed to 
provide a viable system for demonstration 2 D nozzle technology 
on tho F-15 aircraft Two candidate cooling system* applied to 
each nozzle ware evaluated The F. 100 engine mount and case 
modification* requirements were analyzed and the actuation and 
control system requirements for two dimensional nozzles war* 
defined Nozzle performance change* relative to the sxiaymmet- 
nc baseline nozzle were evaluated and performance and weight 
char actenat res for susymmetnc leferance configurations war* 
estimated The infrared radiation characteristics of these nozzles 
installed on the F 1 00 engine were predicted A lull seal* 
developnient plan with associated coals to cany tha FI 00 
angina two-dimensional (2-0) nozzle through flight tests was 
defi ied Author 


N7B-191S3*# QndnnM Unrv . Ohio. Dept of Aeroapoee 
mom— ring ana Afpwa Mccntran. 

ANALYSIS OF IKK CROSS FLOW IN A RAOUU. INFLOW 
TU RWNC OCttOLL 

a Hamad. & Abdallah, and W. Tgbakoff Now. 1977 91 p 
(Giant NaG-30R9) 

(NASACR-136S70) Avail NTIS HC A04/MF A01 CSCL 
21E 

Equatro.. < of motion wan dahvadL and a computational 
procedure * pr ee entad. for determining tha nonviacou* flow 
characters, net in tha crose-sechonal planet of a curved channel 
due to contmuou* mam dia ch arga C' meat addidon. An analytia 
mat applied to tha radial inflow tumine ecroR to study the tfftets 
of teiofl geometry and the through flnw velocity profit on tha 
flow behavior Tha computed flow velocity c omponent m the 
scroll cross sectional plana, together with tha through flow 
velocity profile which can be determined in a separate analyst, 
provide a complete description of the three dimensional flat in 
the scroll Author 


N7S-1S1fl4*| Cincinnati Untv. Ohio Oept of Aarotpaca 
Enginee r ing and Applied M ech an ics 

COflflFOTIR FROG RAM FOR THE ANALYSIS OF TNI 
CROSS FLOW IN A RADIAL INFLOW VURSMK SCROLL 

A Hamad. S Abdallah, and W Ttbakofl Nov. 1977 59 p 
(Grant NaG 30991 

(NASA CR 13532 U Avail NTIS HC A04/MF A01 CSCL 
21E 

A computer program was used to solve the governing of 
the potential flow m tha cross sectional nlanet of a radial inflow 
turbine scroll A hat of tha mam prograr the subroutines and 
typical output example are included Author 


N7S-1S1S0F# Fran and Whitney Aircraft. East Hartford. Conn. 
C om mer cia l Predicts Dry 

VC* TESTBED PROGRAM PLANNING AND DEFINITION 
STUDY Final R spsrt 

J S Westmoreland and J Godston Jan 1978 82 p 
(Contract NAS3-20C48) 

, IASACR 135382: PWA 5549-71 Avail NTIS 

HC A05/MF A01 CSCL 21E 

Tha fhght definition of the Venable Stream Control Engine 
(VSCEI wee updated to reflect design improvements in tha two 
key components 111 tha low emissions duct burner, end (2) the 
coannular exhaust noale The testbed design wss defined and 
plant for the overall program were formuletad Tha vffoct of 
these improvements was evaluated for performence. emissions 
noise weight, and length For expenmental large scale testing 
of the duct burner and coannular noala. a design definition of 
the VCE testbed configuration was made Thu included selecting 
the core engine, determining instrumentation requirements and 
selecting the tes'. facilities, m addition to dafmmg control 
system and a&xjmbty requirements Plana for a comprehensive 
test progrem to demonstrate the duct burner end noule 
technologies were formulated The plans include both aaroacous 
tic and emissions tasting Author 


N7B 20 129*f General Electric Co Cincinnati. Ohio Aircraft 
Engine Group 

LONG TERM CFfl ENGINE PERFORMANCE DETERIORA- 
TION: EVALUATION OF ENGINE 8/N 491-479 

Final Ripen 

W H Kramer end J J Smith Feb 1978 118 p 
(Contract NAS3 20631) 

(NASA CR 135381) Avail NTIS HC A06/MF A01 CSCL 

21E 

The performence testing and enetytieel teaidown of CF9-80 
engine is summarised This engine had completed its initial 
installation on DC 10 aircraft The investigative teat program 
wee conducted inbound prior to normal overhaul/ refurbishment 
The performance testing included an inbound lest, e test foftowing 
cleaning of the low p assure tudhr* airtoUs end - imei test 
after leading edge rework end cleaning the stage one fen bfacl*e 
The analytical te^.down consisted of detailed disassembly 
inspection measurement, and airfoil su-fsce finish checks of tha 


aa received dsSanoratad hardwar e , included In this report is a 
dataiarl anaiyeie of the taat cafl performance data, a complete 
analytical teardown report with a detailed daa cr lpbon of afl 
obaarvad hardwa re di atr a N . and an analytical aaaa n me nt of tha 
partormanca ton (deterioration) relating measured hardware 
o ondMww to loexos in both SFC tspedfie fuel consumption) and 
EGT (exhaust gas tempe ra ture). Author 


mo-31111*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn. Commence) FioNctt Div. 

EVALUATION OF FEDERAL AVIATION ADMINISTRATION 
ION INOINI EXHAUST lAMfilNQ NAXE NmI Napert 

A. J Frorentmo. W. Greene, and R. Robarta Jon. 1977 81 p 
raf 

(Contracts NAS3-19447: DOT FA77WAI-709) 

(NASA-CR 135213 PWA-8534: FAA-RD-77-1 16) Avail NTIS 
HC A04/MF A01 CSCL 21E 

A FAA exhaust arw aa iona rake waa tested in the E xp e ri me nt al 
Clean Combustor Program. P h ase 3 to permit comparison of 
the value* of gaseous emissions and smoke measured by tha 
FAA rake with those meas u re d with tha NASA Pratt and 
Whitney AircraR (P and WA) rake used in tha Phase 3 Experimental 
Clear Combustor Program and with station seven probes The 
ro- -is sh owed that tha levels of CO. THC NO* and amoks 
measured by tha FAA and NASA/P and WA takas agree wad 
at high power, but that CO emis s io ns mea sur e if by the FAA 
rake ware approcJnstely 10 percent higher than those m easured 
by tha NASA/P and WA taka at low power. Author 


N7S-21 147*1 General Electric Co . Evandaia. Ohio. Aircraft 
Engine Group. 

EFFECTS OF FUM INJECTION ON PERFORMANCE OF A 
COOLED TURBINE 

James D. McOonel and Jamas E Eiswerth In AGAFD High 
Tamp P toM in Gas Turbina Eng. Feb 1978 lip refs IFor 
avarlaMity eaa N78-21118 12-07) 

(Contract NAS3- 18732) 

Avail NTIS HC A25/MF A01 

Teats wars conducted in a 20 inch diameter single stage 
air copied turbine designed to evaluate the effects of film cooling 
arr on turbine a erodynamic perf or mence A comparison was mad* 
of the experimental results and an analytical method of evaluating 
film infection effects on turbine performance. The results *r* 
used to determine the effects of film cooling on overall engine 
performance for selec t ed cycle condition* The engine performence 
studies ere used to show the cycle benefits of increased gas 
temperature at various coolant flow rata*. Author 


N7B-2204G*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn. 

F100U) PARALLEL COMPRESSOR COMPUTER COOS ANO 
USERS MANUAL Conwactar Repast. Mar. 1977 - Fab. 

1971 

R S Maoawy- D A. Fulkerson. D. E. Haddad, and T. A. Clark 
May 1978 52 p rets 
(Contract MAS3-20810) 

(NASA-CR- 135388: PWA 6549-8) Avail: NTIS 

HC A04/MF A01 CSCL 21E 

Tha Pratt b Whitney Aircraft multiple segment parallel 
compraseor model has bean modified to include the influence 
of variable compreeaor vena geometry /On the sensitivity to 
crrcumferontial flow datorbon. Further, performance cheraeterwti.- * 
of the F100 13) compression system have been incorporated 
mto the model on a Made row bosis. In this modified form, the 
datorbont circu mf ere n tial location is roforsne o d relative to the 
variable vara controlling sonaor* of tha F100 (3) angina so that 
tha proper solution can be obtained regerdtoet of distortion 
orient a tion Tha feature a particularly important for the analytia 
of inlat temparatura distortion Compatibility with fued geometry 
compras e or applications has been maintained in the model 

Author 



so 


N78-230B8*/ General Electric Co Cincinnati. Ohio 

QCSSE TAW 2: ENGINE AND INSTALLATION PRE- 
LIMINARY DC SIGN FM " 

R Nertzei. R. Lee. and A. J. Chamay Jun. 1973 350 p refs 
(Contract NASS- 16726) 

(NASA-CR- 134738) Avail: NTIS MC A16/MF A01 CSCl 
21E 

High-bypass turbofan engines with feature* required fo r 
commercial short haul powered lift transports were designed 
Two engines were configured lor each of the externally blown 
flap installations, under-the-wing and over-the-wing. Estimates 
of installed and uninstalled performance, noise, and weight 
were defined lor each propulsion system. Author 


N78-24141*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commercial Products Orv. 

DEVELOPMENT OP A PLASMA SPRAYED CERAMIC 0A8 
PATH SEAL FOR HIGH PRESSURE TURRINE APPLICATION 
Pinal Report. 9 Jam. 1977 - 9 Jan. 197S 
L T Sluambob May 1978 86 p 
(Contract NAS3 20623) 

I NASA-CR- 135387: PWA-S569 12) Avan NTIS 

HC A05/MF A01 CSCL 21E 

Development of the plasma sprayed graded, layered ZR02/ 
CoCrAlY seal system lor gas turbine engine blade tip teal 
applications up to 1589 K (2400 .'•) surface temperature was 
continued The effect of changing ZR02/CoCrAIY ratios m the 
intermediate layers on thermal stresses was evaluated analytically 
with the goal of identifying the materials combinations which 
would minimize thermal stresses m the seal system Three methods 
of inducing compressive residual stresses in the sprayed seel 
metertels to offset tensile thermal stresses we.e analyzed The 
most promising method theimal prestrain mg. was selected based 
upon potential, feasibility and complexity considerations The 
plasma spray equipment was modified to heat, con'ral and monitor 
the substrate ’ernpeiature during spraying Specimens were 
fabricated and experimentally evaluated to (II substantiate the 
capability of the thermal prestrain method to develop compressive 
residual snesses m the sprayed structure and 12) define the 
effect of sp’aymg on a healed substate on abradability, erosion 
and thermal shock characteristics of the seal system Thermal 
stress analysis, including residual stresses and material proper 
ties variation >. was performed and correlated with thermal shock 
test lesults Seal system performance was assessed and 
tecommendations fot further development were made .Author 


N7S-2S147*# General Applied Science labs. Inc. Westbury. 
N Y 

EXPERIMENTAL STUDY OF THE EFFECTS Of FLAMEHOLD- 
E9 GEOMETRY ON EMISSIONS AND PERFORMANCE OF 
LEAN PRIrMIXED COMRU8TORS Final Report 

Gerald Roffe and K S Venkataramanr Apr. 1978 89 p refs 
(Contract NAS3 206031 

(NASA CR 135424: GASl TR-2491 Avail NTIS 

HC A05/MF A01 CSCl 21E 

Emissions of NOx. CO. and unborned hydrocarbons (UHCI 
are reported for a lean premixed propane air system at inlet 
conditions of 800K and IMPa using twelve flemehoider designs 
The flameholders tested represent six design concepts with two 
values of blockage for each concept Data were obtained at 
reference velocities of 35 m/s. 25 m/s and 20 m/s al combustor 
stations 10 cm and 30 cm downstream of the flameholders 
Fla me holder pressure drop was found to ba a principal determinant 
of emissions performance Designs producing larger pressure drops 
alsc produced less NOx. CO. and UHC emissions The lean stability 
limit equivalence ratio was found to be approximately 0 35 for 
all designs Flashback velocities (axial components in the 
flamehoider passages! varied between 30 m/s and *0 m/s A 
perforated plate flamehoider was operated with a velocity as 
low as 23 m/s through the perforations at equivalence ratio 
0-7 without fwrtdni*iiirt fluvKKsttir Author 


N7R -27 134*f Boeing Commercial Airplane Co . Seattle. Wash 

JT9D ENGINE DIAGNOSTICS. TASK 2: FEASIBILITY 

STUDY OF MEASURING IF) SERVICE FLIGHT LOADS 

H G Kafka M A Smbo and J l Whim 15 Oct 1977 68 p 
refs 

(Contract NAS3 20632) 

(NASA-CR- 135395: 01 44664) Avail NTIS 

HC A04/MF A01 CSCl 2 It 

The feasibility ol mearunng JT90 propulsion system flight 
wanna loads on a 747 enplane is studied Flight loads background 
is discussed including the cuuent smtcc sf ?a?/jT 9D loads 
knowledge An instrumentation and test plan is formulated for 
an airlme owned in service airplane and the Boeing-owned RA001 
test airplane Technical and cost comparisons are made between 
these two opnons A r overall technical feasibility evaluation is 
made and a cost summary presented Conclusions end recom- 
mendations aie presented in regard to using existing inertia loads 
data versus conducting a flight test to measure media loads 

author 


N7S-27129*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commercial Products Drv 

FABRICATION ANO TEST OF DIGITAL OUTPUT IN- 
TERFACE OEVICES FOR GAS TORRINE ELECTRONIC 
CONTROLS Final Report 

D M Newirth and E W. Koenig May 1978 59 p 
(Contract NAS3- 198981 

(NASA CR 135427. PWA 5544 131 Avail NTIS 

HC A04/MF A0I CSCL 21E 

A program was conducted to develop an innovative digital 
output interface device, a digital effector with optical feedback 
of the fuel meteung valve position, tor future electronic controls 
for gas turbine engines A digital elector <on-olt solenoids 
driven directly by on off signals from a digital electronic controller) 
a"th optical position feedback was fabricated coupled with the 
fuel metering valve and tested undei simulated engine operating 
conditions The testing indicated that a digital effecto. with optical 
position feedback is a suitable candidate, with proper develop 
merit (or future digital electronic gas turbine controls The testing 
also identified several problem areas which would have to be 
overcome in a final production configuiabon. Author 


N 76- 29Q96*f Genet*) Electric Co . Cincinnati. Ohio Aircraft 
Engine Group 

ACOUSTIC TESTS OF OUCT -BURNING TURBOFAN JET 
NOISE SIMULATION: COMPREHENSIVE DATA REPORT. 
VOLUME 1. SECTION 2: FULL SIZE DATA Fine! Report 

P H Heck. 0. Latham. J. F. Brausch. E. J. Stnngas. P. S 
Staid, ard P. R. Knott Aug. 1978 832 p 
(Contract NAS3-1800S) 

(NASA-CR-136239-Vol 1-Sect 2) Avail: NTIS 

HC A99/MF A01 CSCl 2 IE 

Acoustic data arc presented scaled to t full size engine by 
a factor of 8 on a 96 9 m (320 ft) arc and a 731.5 m (2400 ft) 
sideline. D.LG 


N7S-2SQS6*# General Electric Co , Cincinnati. Ohio Aircraft 
Engine Group 

ACOUSTIC TESTS OF DUCT-BURNING TURROFAN JET 
NOISE SIMULATION: COMPNEHENSIVE DATA REPORT. 
VOLUME 1. SECTION 3: DATA PLOTS Final Report 

P H Heck D Latham. J F Brausch. E J Stringas. P S 
Staid and P R Knott Aug 1978 520 p 
(Contract NAS3- 18008) 

(NASA CR 135239-Vol-t-SeU 3) Avail: NTIS 

HC A22/MF A01 CSCl 21E 

Acoustic data plots are presented which were obtained m 
the tests on scale nozzles for use on duct-burning turbofen 
engines 0.LG. 
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N79-2906?*f General Electric Co.. Cincinnati. Ohio. AkcnR 
EngtM Group. 

ACOUSTIC rests OF OUCT-BURNINB TUBBOFAN JET 
BOMB BBUkASON: COMPREHENSIVE OATA BBFOBT. 
VOLUME 2: MOOEL OCSMB AND AEBOOVNANNC TEST 
At SUITS Mll|« 

P. M Hock. 0. Latham. J. F. Sfawach. E. J. Strings*. P. S. 
Staid, and P. R. Knott Aug. 1978 229 p tab 
(Contract NAS3- 18008) 

I NASA-CR- 1 36231*701-2) Avail: NTtS HCA11/MFA01 CSCL 
21E 

Tha aolaction procedure it daa rrih a ti which waa uaad to 
axiva at tha configuration* toatad. and the perform anca 
characteristics of tha tact nozzles arc given. D UG. 


N7S-2S0SR*# Ganaral Applied Science Lab*.. Inc.. Waatbury. 
N. Y. 

EXPERIMENTAL STUDY OF THE EFFECT OF CYCLE 
PRES SURE ON LEAN COMBUSTION EMISSIONS 

Gerald Roffia and K. S. Venkata ramani Waahington NASA 
Jul. 1978 SI p 
(Contract NAS3-20581) 

(NASA-CR-3032: GASL-TR-248) Avail: NT1S 

HC A04/MF A01 CSCL 21E 

Experiments were conduct ad in which a stream of premixed 
prepane and air waa burned under conditions rapra re n t sti ve of 
gaa turbine operation Emissions of NOx. CO. and unbumed 
hydrocarbons (UHC) wars measured over a tangs of combustor 
inlet temperature, pressure, and residence time at equivalence 
ratios from 0.7 down to the lean stability limit. A: an inlet 
temperature of 600 K. ob s e r ved NOx levels dro p ped markedly 
with decreasing pressure for pressures below 20 stm. Tha NOx 
le v el s are proportional to combustor residence time and formation 
rates were principally a function of adiabatic flame temperature. 
For adiabatic flame temperatures of 2060 K and higher. CO 
reached chemical equilibrium within 2 msec. Unbumed hydrocar- 
bon species dropped to a negligible level within 2 msec tegar t fle ss 
of inlet tempersture. pressure, or equivalence ratio- For a 
combustor residence time of 2.6 msec, combustion mefficisncY 
became less than 0d% at an adiabatic flame temperature of 
2060 K. The maximum combustion ineffi ci ency obre r rcd was 
on the order of 1% and corresponded to conditions near the 
lean stability limit. Using a perforated plate flame holder, this 
limit it well represented by the condition of 1800 K adiabatic 
flame temperature. Author 


B78-29088*f General Electric Co . Cincinnati. Ohio. Aircraft 
Engine Group. 

CONE COMPRESSOR EXIT STAGE STUDY. VOLUME 1: 
BLADING DESIGN Design Report. Oct. 1S76 ■ Apr. 1977 

D. C. Wisler Dec. 1977 67 p refs 
(Contract NAS3-20070) 

(NASA-CR- 136391: Doc-R77AEG400-Vol-1) Avail: NTIS 
HC A04/MF A01 CSCL 21E 

A baseline compressor test stage was designed a* well a* 
a candidate rotor and two candidate stators that have the 
potential of reducing endwell tosses relative to tha baseline stags. 
These test stages are typical of those required in the rear stages 
of advanced, highly-loaded cor* compressors The baseline 
Stag* A is a !ow-tp*ed model of Stag* 7 of the 10 stag* 
AMAC compressor Candidate Rotor B uses a type of meanline 
in the tip .region that unloads the leading edge and loads the 
trading edge relative to the baseline Rotor A design Candidate 
Stator 8 embodies twist gradients in the endwall region. 
Candidate Stator C embodies airfoil sections near the endwalls 
that have reduced trailing edge loading relative to Stator A 
Tests will be conducted using four identical stages of blading 
so that the designs described will operate in a true multistage 
ecrirtnment. A.R.H. 


N 79-29101*1 General Electric Co.. Cincinnati. Ohio. Aircraft 
Engine Group. 

LONG-TERM CFS EHGINE PERFORMANCE DETERIORA- 
TION: EVALUATION OF ENGINE S/N 4C.JB0 

W. H. Kramer and J. J. Smith Aug. 1978 1 12 p 
(Contract NAS3-20631) 

(NASA-CR- 169390) Avail: NTIS HC A06/MF A01 CSCL 
21E 

The performance testing and analytical teardown of CF6-6D 
engine serial number 461-380 which was recently removed from 
a DC-10 aircraft is summarized. Tha investigative test program 
was conducted inbound prior to normal overhaul/ refurbi sh ment. 
Tha performance testing included an inbound last, a tost fo ll owi n g 
cleaning of the low pressure turbine airfoils, and a final tost 
after leading edge rework and cleaning the stag* on* fan 
blades. The analytical teardown consisted of detailed disassembly 
inspection measurements and airfoil surface finish checks of the 
as-received deteriorated hardware. Aspects discussed include the 
analysis of thu test cafl performance data, a complete analytical 
teardown report with a detailed description of an observed 
hardware distress, and an analytical assessment of the perform- 
ance loss (detij-ioration) relating measured hardware conditions 
to losses in both specific fuel comsumption and exhaust gas 
temperature. A.R.H. 


N 78-29104*1 General Electnc Co.. Cincinnati. Ohio. 

DEMON OF IMPACT -REM Vf ANT BORON/ALUMINUM 
LARGE FAN BLADE 

C. T. Salemme and S. A. Yokel Jul. 1978 93 p refs 
(Contract NAS3-21041) 

(NASA-CR- 13541 7) Avail: NTIS HC AOS/MF A01 CSCL 
21E 

The technical program was comprised of two technical tasks. 
Task 1 encompassed the preliminary borcn/aluminum fen blade 
design effort. Two preliminary designs were evolved. An initial 
design consisted of 32 blades per stage and was based on 
material properties extracted from manufactured blades. A final 
design of 36 blades per stag* was baaed on rul*-of- mixture 
material properties. In Task 2. the selected preliminary blade 
de s ign was refined via more sophisticated analytical tools. Detailed 
finite element stress analysis and aero performance analysis were 
carried out to determine hlsde material frequencies and directional 
stresses. LS. 


N 78- 29106*| Pratt and Whitney Aircraft Group. East Hartford. 
Conn. Commercial Products Div 

EFFECT OF STEADY FUGHT LOADS ON JT90-7 PERFORM- 
ANCE DETERIORATION 

A. Jay and E. S. Todd 9 Jun. 1978 103 p refs 
(Contract NAS3-20632) 

(NASA-CR- 135407: PWA 5512-24) Avail: NTIS 

HC A06/MF A01 CSCL 21E 

Short term engine deterioration occurs in less than 250 flights 
on a new engine and in the first flights following engine repair: 
while long term deterioration involves primarily hot section distress 
and compression system losses which occur at a somewhat 
slower rat* The causes for short-term deterioration are associated 
with clearance changes which occur in the flight environment. 
Analytical techniques utilized to examine the effects of flight 
(ojJ* and engine operating conditions on performance deteriora- 
tion are presented. The role of gyroscopic, gravitational, and 
aarody-amic loads are discussed along with the effect of variations 
in c gin* build clearances. These analytical results are compared 
to engine test data along with the correlation between analytic- 
ally predicted and measured clearances and rub patterns. 
Conclusions are drawn and important issues are discussed 

A.R.H. 
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id 71-31 109*1 Pratt ami Whrtnty Aircraft Group. Waat Palm 
Beach. Ft* Gcvammani Product* Drv 

ADVANCED OPTICAL BLADE TIP CLEARANCE MEASURf- 
MCMT BVBTIM 

M J. Ford. R E Honeycutt R. E. Nordlund. and W. W. Robinaon 
Jut. 1978 86 p raft 
(Contract NAS3-20479) 

(NASA-CR 169402; FR-10200AI Avail: NOS 

HC A06/MF A01 CSCL 21E 

An advanced electrooptical system was davalopad to maasur* 
single triad* bp d*arancas and avaraga triads Up clearances 
between a rotor and its gas path seal in an operating gas turbine 
engine. This system is applicable to fan. compressor, and turbine 
triad* tip clearance measurement requirements, and th* system 
probe is particularly sun able for operation in th* extreme turbine 
environment A study of optical properties of triad* tips was 
conducted to establish measurement system application limita- 
tions. A series of laboratory tests was conducted to determine 
th* measurement system's operational performance characteris- 
tics and to demonstrate system capability under simulated 
operating get turbine environmental condition* Operational end 
environmental performance test data are presented Author 


N 7S-11108*| General Elect he Co. Cincinnati. Ohio Aircraft 
Engine Group. 

ENERGY EFFICIENT ENGINE: PRELIMINARY DEMON AND 
INTEGRATION 8TUDIE8 Final Report. Jen. 1977 - Apr. 

1970 

R. P. Johnston. R. Hirechluon. C C. Koch. R. E. Neitzel. end P. 
W. Vinton Sep 1978 417 p refs 
( Contract NAS3-20627) 

(NASA-CR- 136444; R78AEG510) Avail: NTIS 

HC A18/MF AO! CSCL 21E 

Fare metric design and mission evaluations of advanced 
turbotan configurations were conducted for future tramped aircraft 
application Economic*, environmental suitability and foal efficiency 
were investigated and compared with goals set by NASA. Of 
the candidete engines which included mixed- and separate-flow, 
direct-lrivt and geared configurations, an advanced mixed- flow 
direct-drive configuration was selected for further design and 
evaluation All goals were judged to have been met except th* 
acoustic goal Alto conducted was a performance halt analysis 
and a pre’ nmary aerodynamic design of th* 10 stag* 
23: 1 pressure ratio compressor used in the study anginas. 

Author 


M7B-S20W*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn Commercial Products Drv 

COMPRESSOR SEAL RU8 ENERGETICS STUDY 
Hnel Depart. 9 Apr. 1977 - S Apr. 1970 
W. F. Leverty May ’978 139 p reft 
(Contract NAS 3 -:!061J> 

(NASA-CR 169424; PWA-5616) Aval: NTIS 

HC AC7/MF A0 1 CSCL 21E 

The rub mechanics of compressor abrsdabte triads tip seals 
at simulated angina conditions were Investigated. Twelve 
statistically planned, instrumented tub tests were conducted with 
titanium Hades and Feltmetel fibermetal rubttripa. Th* tests wart 
conducted with single stationary blade* rubbing against seal 
material bonded to rotating test diska. The instantaneous rub 
torque, speed, incursion ret* and Made temperatures were 
continuously measured and recorded. Basic rob parameters 
(incursion rat*, rob depth, abradable density, triad* thicknest and 
rub velocity) ware varied to determine the affects on rub energy 
end heat split between th* Hade, robstrip surface and rob debris 
Th* teet data was reduced, energies ware determined and 
statistical ervriy*** were completed to determine th* primary 
and interactive effects. Wear surface morphology, profilr 
measurements and metaUographic analysis were used to determine 
wear, glaring, melting end material transfer. Th* rub ener g ies 
lor these tests were most significantly affected by th* incursion 
rat* while rub velocity end Mads thickn*** were of secondary 
importance The ratio* of bled* wear to teal waar war* 
representativ* of those experienced in engine operation of thesa 
teal aystam materials. Author 


N70-M097*f General Electric Co . CkurimML Ohio. 

AIRCRAFT OAR TURBINE LOW-POWER Efl MO M ONE 
REDUCTION TECHNOLOGY PROGRAM RMNm 

W. J Dodd*. C C Glaaaon. and 0. W. Bahr Oct 1079 161 p 
ref* 

(Contract NAS3 20680) 

(NASA-CR- 136434: Doc-R76AEG400) Avail: NTIS 

HC A06/MF A01 CSCL 2 IE 

Advancad aircraft turbine engine combustor tschnotegy we* 
used to reduce lo w p ower emi ss ion s of carbon monoidda and 
unbumed hydrocarbons to lev*!* significantly lower than fhoa* 
which were achieved with current technology Three combustor 
design concepts, which ware designated a* the hot-wan liner 
concept the recupe ra t ive cooled finer concept and th* ca tal yst 
converter concept were evaluated in a settee of CF0-60 engine 
sit* 40 degree-sector combustor rig tests. Twenty-on* configura- 
tion a were tested at operating conditions spanning the design 
condition which was an Mat temperature end pressure of 422 K 
and 304 kP*. a reference velocity of 23 m/a end a fusi-air-renon 
of 10.6 g/ kg At th* design condition typical of arrerafl turbine 
engine ground <dle operation, th* treat configuration* of all three 
concepts mat th* stringent emission goal* which were 10. 1. 
and 4 g/kg for CO. HC and Nox. respectively. G.G. 


N70-69109*# General Electric Co . Cincinnati. Ohio. Aircraft 
Engine Group. 

RLAOC ROW DYNAMIC DIGITAL COMPREOMON PRO- 
GRAM. VOLUMES JOG CIRCUMFERENTIAL DI9TORTION 
REOtCTNWUTNM MOOEL. EFFECT OF 6TATOR CHARAC- 
TER! mCO. AND STAGE CHARACTERISTICS SENSITIVITY 
STUOY 

W. A Tesch and W. ti Steenken Jul. 1978 76 p reft 
(Contract NASS- 18626) 

(NASA-CR- 134953: R76AEG484-VM-2) Avail: NTIS 

HC A04/MF A01 CSCL 21E 

The results of dynamic digital Mad* row compressor modal 
studies of s J65-13 engine are reportad. Th* initial portion of 
th* study was concerned with th* calculation of the circumferential 
redistribution affects in the Made-free volumes forward and aft 
of th* compression component. Although Made-free redistribution 
effects were estimated, no significant improvement over th* 
parallel -compressor type solution in th* prediction of total- 
pressure inlet distortion stabrirty limit was obtained for th* J85-13 
engine. Further enatysi* was directed to identifying th* rotor 
dynamic response to spatial circumferential distortion*. Inclusion 
of th* rotor dynamic response ted to a considerable gain in ttw 
ability of the model to match the teat data Th* impact of variable 
stator loss on the prediction of th* stability limit was evaluated. 
An assessment of measurement error on the derivation of th* 
stage characteristics and predicted stability limit of the compressor 
was also performed. Author 


N76-S3104*! AiRatearch Mfg. Co Phoenix. Art* 

POLLUTION REDUCTION TECHNOLOGY PROGRAM FOR 
SMALL JET AIRCRAFT ENGINES. PHASE 2 Fbwl Report 

T W Bruce. F. G Davis. T. E. Kuhn, and H. C Mongi* Sep. 
1978 187 p refs 
(Contract NAS3 20044) 

(NASA-CR- 1694 15; AiReseerch-21-2817) Avail: NTIS 

HC A08/MF AOt CSCL 21A 

A series of iterative combustor pressure rig tests were 
conducted on two combustor concepts applied to th* 
AiRatearch TFE731-2 turbofan angina combustion system for 
the purpose of optimizing combustor performance end operating 
characteristics consistent with low emissions. The two concepts 
were an axial sir-assisted airtriast fuel injection configuration 
with variabte-geomurry air s wirier* and a staged 

premix/ prevaporization configuration The iterative rig tatting and 
modification sequence on both concepts wes intended to provide 
operitionsl compatibility with th* engine and determine on* 
concept for further evaluation in a TFE731-2 engine. Author 
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A78-17396 * Sound separation probot for flowing duct 

no<i* maasuraments. M. T. Moor* (General Electric Co., Aircraft 
Engine Group. Cincinnati, Ohio). In; International Instrumentation 
Symposium. 23rd, Las Vegas, Nev., May 1-5, 1977, Proceedings. 
(A78-173S1 05-35) Pittsburgh, Pa.. Instrument Society of America, 
1977, p. 451 459. Contract No NAS3-18021. 

In order to understand the propagation of broadband sound 
from a device such as a jet engine, it is necessary to make fluctuating 
pressure measurements in the ducted airstreain. However, in a 
flowing duct, fluctuating pressure energy can be due to both 
turbulence and sound travelling in the duct. By using the principal 
that sound waves and turbulent flow pressure perturbations travel at 
different velocities, a probe has been developed that provides the 
data necessary to separate the energy due to sound from that due to 
turbulence. A mini-computer based FPT analysis of the probe 
measurements provides the overall level of the broadband sound in 
the duct as well as the spectral distribution of the sound energy. 

(Author) 


A78-23893 * Optimal controls for an advanced turbofan 

engine. G. L. Slater (Cincinnati, University, Cincinnati, Ohio). In: 
Joint Automatic Control Conference, San Francisco, Calif., June 
22-24, 1977, Proceedings. Volume 2. (A78-23b51 08-63) New York, 
Institute of Electrical and Electronics Engineers, Inc.. 1977, p. 
1038-1043. 10 refs. Contract No. NAS3-18021. 

Linear optimal control theory is applied to the control synthesis 
of a high bypass ratio, variable pitch, turbofan engine. The basic 
control philosophy is to use only a low order dynamic model of the 
plant coupled with the concept of integral-output states so as to 
maintain c introl simplicity yet guarantee integral control of thrust, 
turbine iempera'ure a >d other important engine outputs. Linear 
simulation results indicate that the control system developed 
provides rapid control of small thrust perturbations and quickly 
eliminates the effect of unmodelled thiusl-and temperature distur- 
bances. Large thrust accelerations are obtained in about one half 
second while the control maintains negligible overshoot in tempera- 
ture and stall margins. (Author ) 


A78-23S18 * » Failure detection and correction for turbofan 
engines. R. C. Corley (General Electric Co., Group Engineering Div., 
Cincinnati, Ohio) and H. A. Spang, III (GE Research and Develop 
ment Center, Schenectady, N.Y.). AlChE, ASMS. IEEE , ISA, and 
SME. .'pint Automatic Control Conference, San Francisco, Calif., 
June 22-.14, 1977. Paper. 7 p. Contract No. I.AS3 1802I. 

In this paper, a failure detection and correction strategy for 
turbofau engines is discussed. This strategy allows continuihg control 
of the engines in the event of a sensor failure. An extended Kalman 
filter is used to provide the best estimate of the state of the engine 
based on currently available sensor outputs. Should a sensor failure 
occur the control is based on the best estimate rather than the sensor 
output. The extended Kalman filter consists of essentially two parts, 
a nonlinear model of the engine and update logic which causes the 
model to track the actual engine. Details on the model and up-date 
logic ::e presented. To allow implementation, approximations are 
made to the feedback gain matrix which result in a single feedback 
matrix which is suitable for use over the entire flight envelope. The 
effect of these approximations on stability and response is discussed. 
Results from a detailed nonlinear simulation indicate that good 
control can be maintained even under multiple failures. (Author) 


A78-24902 * # Effects of film injection on petformenee of a 
cooled turbine. J. D. McOonel end J. E. Eiswerth (General Electric 
Oo.. Aircraft Engine Group, E vend ale, Ohio). NATO, AGARD, 
Propulsion and Energetics Panal Meeting, SOrft, Middle Cast Tech- 
nical University, Ankara. Turkey, Sept. 19-23. 1977. Paper. 10 p. 
Contract No. NAS3-16732. 

Some of the most dramatic increases in the performance of 
turbojet and turbofan aircraft engines have been obtained as dresult 
of increased thermodynamic cycle temperature* made possible by 
the use of film cooling techniques. The realization of the potential 
performance gains, however, is only possible if the quantity of 
cooling air and the aerodynamic mixing losses resulting from the 
injection of coolant in the form of film on the flowpeth surfaces are 
minimized. Such a minimization requires a more complete under- 
standing of the relationship between cooling and aerodynamics. A 
review is conducted of tests which have been conducted to determine 
the effects of coolant injection on turbine performance. The results 
obtained in the tests are compared with an analytical technique 
developed for predicting coolant injection effects. Particular atten- 
tion is given to the effects of turbine cooling on overall cycle 
thermodynamic efficiency, taking into account incremental changes 
in turbine thermodynamic efficiency for various incremental changes 
in coolant flow rate. G.R. 


A78-45097 * n Fuel consumption improvement in current 
transport engines. R. W. Hines (United Technologies Corp., Pratt and 
Whitney Aircraft Group, East Hartford, Conn.) and J. A. Ziemianski 
(NASA; Lewis Research Center, Cleveland, Ohio). American Institute 
of Aeronautics and Astronautics and Society of Automotive Engi- 
neers, Joint Propulsion Conference, 14th, Las Vegas, Nev., July 
25-27, 1978, AIAA Paper 78-930. 7 p. 7 refs. Contracts No. 
NAS3 -20630; No. NAS3-20632. 

A review is conducted of improvements which can be made with 
respect to the fuel consumption of current engines and new 
production versions of current engines. A description is presented of 
an engine diagnostics program which has the objective to identify 
and quantify the causes and sources of performance deterioration in 
the JT9D turbofan engine and to develop basic data which will be 
applied to minimize performance degradation of current and future 
engines. General areas where performance losses occur are examined, 
taking into account seals, blades and vanes, and cases. Potential 
performance improvement concepts are related to improved compo- 
nent aerodynamics, improved flowpath sealing, blade tip clearance 
control, improved turbine cooling effectiveness, improved turbine 
materials and coatings, duct and nozzle aerodynamic refinements, 
nacelle aerodynamic refinements, forced exhaust mixers, advanced 
nacelle m jterials, and advanced fuel control. G.R. 
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08 AIRCRAFT STABILITY ""7 

AND CONTROL 

Include* aircraft handling qualities; piloting; ti.*u controls; 
and autopilots 




N78-27137*f National Aeronautic* and Space Adminictration. 
Lewis Research Center. Oevatand. Ohio. 

REAL TIME OIOITAL FRORUiAION SYSTEM SIMULATION 
FOR MANNED FLIGHT SIMULATORS 

James R Mihaloew «nd Clint 6. Hart 1978 46 p reft Presented 
at the 14th Propulsion Conf . Us Vegas. Nev. 26-27 Jul. 1978; 
sponsored bv AIAA and the Soc of Automat a Engr 
INASA TM 78968. 6-97101 Avail: NTIS HC A03/MF A01 
CSCL 01 C 

A real time digital simulation of a STOL propulsion system 
was developed which generates significant dynamics and internal 
variables needed to evaluate system performance and aircraft 
interactions using manned flight simulators. The simulation ran 
at a real to execution time ratio of 8.8 The model was used in 
a piloted NASA flight simulator program to evaluate the simulation 
technique and the propulsion system digital control The simulation 
is described and results .shown Limited results of the flight 
simulation program are also presented Author 
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09 RESEARCH AND SUPPORT 
FACILITIES (AIR) 

Includes airports, hangars and runways; aircraft repair and 
overhaul facilities; wind tunnels; shock tuba facilities; and 
angina test Mocks. 

For related information see also 14 Ground Support 
Systems and Facilities ISpacel. 


N79-13077*# National AaronautiCk and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

COMBUSTOR FLUCTUATING PRESSURE MEASURE- 
MENTS IN-ENGINE AND IN A COMPONENT TEST 
FACILITY: A PRELIMINARY COMPARISON 
Meyer Reshotko and Alien Kerchmer 1977 19 p raft Presented 
at 94th Meeting of the Acoust. Soc Am.. Miami Beach. Fla.. 
13-19 Dee 1977 

(NASA-TM 73846; E-9432) Avail: NTIS HC A02/MF A01 
CSCL 14B 

In a program to investigate combustor noise, measurements 
were made with a YF-102 engine of combustor internal fluctuating 
pressure and far field noise. The relationship of far field noise 
to engine internal meat re meat was ascertained The relationships 
between combustoi internal measurements obtained 'n an 
engine end those obtained in a component tost feciirty were 
established by using a YF- 102 combustor, instrumented identically 
with that used in the engine tests The combustor was operated 
in a component test facility over a range of conditions encompass- 
ing engine operation. A comparison of the directly measured 
spectra ct corresponding locations in the two teste showed 
significant differences. The results of two point signrv analyses 
within each combustor, were similar for both tests, indicating 
that the internal dynamics of the combustor as an acoustic source 
are preserved in a component test facility. Author 


simulation which could be Integrated into a multiengine aircraft 
simulation. A summery is provided of the accompUstunuuis which 
have been made in this program. V- G R - 
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N79- 1 5089*4 National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

THE ENOA/LsRC PHOTOVOL7AIC SYSTEMS TEST FACIL- 
ITY 

Americo F Forettien Sep 1977 12 p refs Presented at 

1977 Photovoftaics Solar Energy Coni. Comm, of the European 
Communities. Luxembourg. 27-30 Sep 1977 
(Connect EI49-29I- 10221 

(NASA-TM-73787; ERDA/NASA-1022/77/19) Avail: NTIS 
HC A02/MF A01 CSCL 14B 

A teat facility was desigred. and built lo provide a place 
where photovoltaic systems may be assembled and electrically 
configured, to eveluate system performance and characteristic! 
The facility consists of a solar cell array of an initial 10-kW 
peak power rating, test hardware for several efternete methods 
of power conditioning, a variety of loads, an electrical energy 
storage system, and an instrumentation and data acquisition 
system. Author 


A7845095 * •" Real time digrtr 1 propulsion system simulation 
tor manned flight simulators. J. R. Mihaloew and C. E. Hart (NASA, 
Lewis Research Center, Cleveland, Ohio). American Institute of 
Aeronautics and Astronautics and Society of Automotive Engine#? 
Joint Propulsion Conference, 14th, Las Vegas, Nev., July 25-27, 
1978, AIAA Paper 78 927. 44 p. 7 refs. 

The QCSEE (Quiet, Clean Short haul Experimental Engine) 
Program was initiated by NASA to develop and demonstrate 
propulsion system technology for an advanced commercial STOL 
aircraft. One of the specific technical objectives was to provide 
technology for digital electiomc control ol future commercial 
engines. An element of this technology development was lo evaluate 
the digital control in a simulated flight environment. In this 
connection a simulation program was initiated to evaluate the 
OCSEE UTW (Underthe Wing) digital control system over a range of 
conditions encountered in typical airport operations. The goal of the 
simulation effort was to derive a real time digital propulsion 
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12 ASTRONAUTICS (GENERAL) 

For extraterrestrial exploration tea 9t Lunar and Planatary 
Exploration. 


NTS- 10129*| National Aerona utica and Space Adntiniatratlon. 
Lewis Research Cantor. Clavaland. Ohio. 

PROCEEDINGS OF TNI SPACECRAFT CHARGING 
TICHNOLOOV CONFERENCE Interim Report 
C P Pika, ad and R R Lovell, ad 24 Feb. 1977 889 p 
rate Conf hold at Colorado. 27-29 Oct. 1978: Sponsored by 
NASA and AFGL 
(AF Proj. 7681) 

(NASA-TM-X-73537: AFGL-TR-77-00S1; AFSG-384) Avail 
NTIS HC A99/MF A01 CSCL 228 

Over 50 papers from the spacecraft charging conference 
are included on subjects such as: (1) geosynchronous plasma 
environment. (2) spacecraft modeling. (3) apececraft materials 
characterisation. (4) spacecraft materials development, and (5) 
satellite design and test. For individual titles, see N78-10130 
through N78-10182. 


N78- 10136*# National Aeronautics and Space Administration, 
lewis Research Center. Cleveland. Ohio. 

PRELIMINARY REPORT ON THE CTS TRANSIENT EVENT 
COUNTER PERFORMANCE THROUGH THE 1S76 SPRING 
ECUPSE SEASON c1 g 

N John Stevens. Robert R. Lovell, and Vernon W Klinect In 
its Proc of the Spacecraft Charging Technol. Conf 24 Feb. 
1977 p 81-105 refs (For availability see N78-10129 rtt.tj. 
Avail: NTIS HC A99/MF A01 CSCL 22A 

The transient event counter i; described, defining its 
operational characteristics, and presenting the preliminary results 
obtained through the first 90 days of operation including the 
Spring 1976 eclipse season The results show that the CTS 
was charged to the point where discharges have occurred. The 
discharge induced transients have not caused any anomalous 
events in spacecraft operation The data indicate that dis- 
charges can occur at any time during the day without preference 
to any local time quadrant. The number of discharges occurring 
in the 1 sec sample interval are greater than anticipated. Author 


N78* 10138*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

ACTIVE CONTROL OF SPACECRAFT CHARGING ON ATS-8 
AK.1 ATS-6 c1B 

Carolyn K Purvis. Robert 0 Bartlett (NASA Goddard Space 
Flight Center), and Sherman E Deforest (California Univ.. La 
Jolla) in its Proc of the Spacecraft Charging Technol. Conf. 
24 Feb 1977 p 107-120 refs (For availability see N78-10129 
01 - 12 ) 

Avail NTIS HC A99/MF A01 CSCL 228 

Effects on spacecraft ground potential of active emission of 
charged particles are being investigated through experiments using 
the ATS-5 and ATS-6 spacecraft Each spacecraft is equipped 
with ion engine neutralisers which emit low energy charged 
panicles Despite great differences in design between the two 
spacecraft, they attain similar potentials in simitar environments. 
Therefore, effects on spacer re, t potential of neutraliser operations 
can be used to compare the effects of operating the two different 
neutralisers (hot wire filament and plasma bridge). The neutralisers 
on both spacecraft were operated in eclipse D —ults of these 
operations are presented and spacecraft responds compared 

Author 


N78-101M*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 
THE LEWIS RESEARCH CENTER GEOMAGNETIC SUS- 
STORM SIMULATION FACILITY c14 

Frank 0 Berkopec. N John Stevens, and John C Sturman in 
Us Proc of the Spacecraft Charging Technol Conf 24 Feb 
1977 p 423-430 refs (For availability see N78-10129 01-12) 


Avail: NTIS HCA9S/MFA0? CSCL 148 

A simulation facRty was established to determine the response 
of typical spacecraft materials to the geomagnetic suattorm 
environment and to evaluate instrumentation that wH be used 
to monitor apececraft system response to this environment Space 
environment conditions simulated include the thermal-vacuum 
conditions of space, solar simulation, geomagnetic subetorm 
electron fluxes and energies, and the low energy plasms 
environment Measurements for spacecraft material tests include 
sample currents, sample surface potentials, and the cumulative 
number of discharges Discharge transients are measured by 
means of currant probes and oscilloscopes and are verified by a 
photomultiplier Details of this facility and /typical operating 
procedures are presented. Author 


N78-10168*# National Aeronautics a- 3 (pace Administration. 
Lewis Research Canter. Cleveland. Ohio. 

TESTING OF TYPICAL SPACECRAFT MATERIALS IN A 
SIMULATED SUBSTORM ENVIRONMENT cIS 

N Jonn Stevens. Frank D. Berkopec. John V. Staskus. Richard 
A. Blech, and Steven J. Narctao In its Proc of the Spacecraft 
Charging Technol Conf 24 Feb 1977 p 431-457 refs (For 
availability see N78-10129 01-12) 

Avail: NTIS HC A99/MF A01 CSCL 11 G 

The test specimens were spacecraft paints, silvered Teflon, 
thermal blankets, and solar array segments The samples, ranging 
in size from 300 to 1000 sq cm were exposed to monoene ‘e 
electron energies from 2 to 20 IteV at s current density of 
1 NA/sq cm The samples generally behaved as capacitors with 
strong voltage gradient at their edges The cL vrging characteristics 
of the silvered Teflon, Kapton. and solar cell c.ivert were controlled 
by the secondary emission characteristic . Insulators that did 
not discharge were the spacecraft paints and the quartz fiber 
cloth thermal blanket sample. All other samples did experience 
discharges when the surface voltage reached -8 to 18kV The 
discharges were photographed The breakdown voltage for each 
sample was determined and the average energy lost in the 
discharge was computed. Authoi 


N78-16187*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

CHARGING CHARACTERISTICS OF MATERIALS: COM- 
PARISON OF EXPERIMENTAL RESULTS WITH SIMPLE 

ANALYTICAL MODELS c2S 

Carolyn K Purvis. N John Stevens, and Jon C Oglebay In its 
Proc of the Soececrtft Charging Technol. Conf 24 Feb. 1977 
p 459-436 rets (For availability see (178 10129 01-12) 

Avail: NTIS HCA99/MFA01 CSCL11G 

A one-dimensional model for charging of samples is used 
in conjunction with experimental data taken to develop material 
charging characteristics for silvered Teflon These characteristics 
are then used in a one dimensional model for charging in space 
to examine expected response Relative charging rates as well 
as relative charging levels for silvered Teflon and metal are 
discussed. Author 


NT8-10173*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

PROVISIONAL SPECIFICATION FOR SATE LUTE TIME IN 
A GEOMAGNETIC ENVIRONMENT c13 

N John Stevens. Robert R Lovell, and Carolyn K. Purvis In its 
Proc of the Spacecraft Charging Technol Conf 24 Feb 1977 
o 735-744 refs (For availability see N78-10129 01-12) 

Avail: NTIS HC A99/MF A01 CSCL 22B 

Satellites in geosynchronous orbit were experiencing oper- 
ational anomalies These anomalies are believed to be due to 
the environment charging the spacecraft surfaces to a point where 
discharges occur In designing future satellites for long term 
operation at geosynchronous altitude, it is important that 
designers have a specification that will give the total time oer 
year, the particle flux density and particle energies that their 
satellites can be expected to encounter in these substorm 
environmental conditions The limited data currently available on 
the environmental conditions are used to generate the provisional 
specification given in this report Author 


N78-10174*| National Aeronautic* and Space Administration 
Lewi* Research Canter. Clavatand. Ohio. 

DEVELOPMENT OF ENVIRONMENTAL CNAROINO EFFECT 
MONITORS FOR ORE RATIONAL SATSLUTRS cl 5 

N. John Stavant. John C. Sturman. and Frank 0 Barkopac In 
its Proc of tha Spacecraft Charging Tachnol Conf. 24 Fab 
1977 p 746-761 raft (For availability *** N78-10129 01-121 
Avail NTIS HC A99/MF A01 CSCl 22 B 

Design detail* and datign goal* ar* given of an instrumenta- 
tion package to monitor the affect* of the environmental charging 
of spacecraft surfaces on the systems of operational spacecraft 

Author 


N78-10176*# National Aeronautics and Space Administration. 
-Lewis Research Canter. Cleveland. Ohio. 

VISING AND 8TR R79-2 ELECTROSTATIC CHARGING 
OESIGNS AND TkJTlNG c16 

R. 0 Lewis. Jr. In its Proc of the Spacecraft Charging Tachnol 
Conf 24 Feb. 1977 p 753-772 Lakewood. Colo. (For availability 
see N78-10129 01-12) 

Avail NTIS HC A99/MF A01 CSCL 22B 

The design provisions of the Viking and the P78-2 ISCATHA) 
vehicles and a mathematical analysis of the effect of arcing on 
typical interface circuits are given. Results of verification testing 
of the analysis are presented as well as vehicle testing foi 
tolerance to arcing. Author 


N7B-1B07B*r|l National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

INTERACTION OF LARGE. HIGH POWER SYSTEMS WITH 
OPERATIONAL ORBIT CHARGED PARTICLE ENVIRON- 
MENTS 

Carolyn K Purvis N John Stevens, and Frank D Berkopec 1977 
19 p refs Presented at the Meeting on Long Range Planning 
for the Ind Phase of Space Exploration. San Francisco. 18-20 Oct 
1977 Sponsored by the Am Astronautical Soc 
(NASA TM 73867: E-94591 Avail NTIS HC A02/MF A01 
CSCL 22A 

A potentially hazardous spacecraft environment interaction 
is discussed The interaction ot large high voltage systems with 
low energy Hess than 50 eVI plasmas whicn can result in loss 
of power and/or arching was examined The impact of this class 
of interactions where the ambient operation is most severe at 
low orbits where the ambient plasmas are densest Results of 
experimental work and predictions of simple analytical models 
were presented and their implications for design of space systems 
were reviewed Author 


N7B-27142*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

INVESTIGATION OF MEANS FOR PERTURBING THE FLOW 
FIELO IN A SUPERSONIC WIND TUNNEL 

Gary L Cole and Warrer R Hingst Jun 1978 30 p refs 
(NASA TM 78954; E-97031 Avail NTIS HC A03/MF A01 
CSCL 148 

The development status of a device for generating atmospher- 
ic-type turbulences in supersonic inlet testing is summaried 
Elabc.'cf^a i r8 desuod aerodynamic and ac' -anon capabilities ot 
the device, and the techniques that were considered and their 
drawbacks. GG 


N78 27 143*0 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

DESIGN OF AN AIR EJECTOR FOR BOUNDARY LAVER 
BLEED OF AN ACOUSTICALLY TREATED TURBOFAN 
ENGINE INLET DURING GROUND TESTING 

Edwaid G ftakolich Jun 1978 21 p refs 

(NASA TM 78917 E 96551 Avail NTIS HC A02/MF AO' 

CSCL 14B 

Mn an elector was designed and built to remove tfie 
boundary-ljyer air from the inlet a turbofen engine during an 
acoustic ground tout program This report describes; (t) how 


the (lector was sited (21 hew the e l e c t e e performed, and 13) the 
performanoa of a seal* modal elector built and tested to verify 
the de s ig n With proper acousfc insulation, tha ejector was 
effective in reducing boundary layer thteknres m the mtat of the 
turbofan angina while obtaining the desired acoustic teat 
condition*. Author 


N74-10180*# Byatoms Balance and Softwr.e. La Jolla. Calif 
Plasma Physic* Group. 

DYNAMIC MOOSUNG OF BP ACS CRAFT IN A COUIC: TH- 
UGS PLASMA elB 

Ire Katz. Donald E. Parks. Sa.-tg Wang, and Andrew WHeon In 
NASA. Lewi* Res Canter Proc. of the Spacecraft Charging 
Tachnol. Conf. 24 Fab. 1977 p 319-330 refs (For availability 
saa N78-10129 01-12) 

(Contracts NAS3 20119 ONA001-76C-0121) 

Avail NTIS HC A99/MF A01 CSCL 22B 

A new computational modal it described which can simulat* 
tha charging of complex geometrical ob|e c t a in three dimensions. 
Two sample calculation* ar* presented In the Brat problem, the 
capacitance to infinity of e complex object similar to a satellite 
with solar array paddles is calculated. Tha second problem 
concern* tha dynamical charging of a conducting cube partially 
covered with a thin dielectric film. In this calculation, the 
photoemission results in differential charging of the object 

Author 


N79-14083*# General Dynamics/ Convert San Diego. Calif 

CONCEPTUAL DESIGN FOR SPACE LAS TWOPHmSE FLOW 
EXPERIMENTS 

R. 0 Bradshaw and C 0 King Dec. 1977 88 p refs 
(Contract NAS3-20389) 

(NASA-CR- 135327; CASD-NAS-77-025) Avail: NTIS 

HC A05/MF A01 CSCL 22A 

KC-135 aircraft tests confirmed the gravity sensitivity of two 
phase flow correlations The prime cu.uponent of the apparatus 
is a 15 cm dia by 90 cm fused quartz tube test section sal acted 
for visual observation The water-cabin air system with water 
recycle was a dear choice for a flow regime pressure drop test 
since it was used satisfactorily on KC-135 tests Freon- 11 with 
either overboard dump or with liquid recycle will be used for 
the heat transfer test The two experiments use common hardware. 
The experimental plan covers 1 20 data points in six hours with 
mass velocities from 10 to 640 kg/ser-sq m and qualities 0.01 
to 0 64 The apparatus with pump, separator, storage rank and 
controls is mounted in a double spacelab rack Supporting 
hardware, procedures, measured variables and program costs are 
defined. Author 


N78- 20160*0 Kentucky Univ.. Lexington Boiling and Phase 
Change Lab 

CONCEPTUAL DESIGN FOR SPACELAB POOL BOILING 
EXPERIMENT 

John H. Lienhard and Robert E Pack Mar. 1978 71 p refs 
(Contract NAS3-20397) 

(NASA CR 135378; U K Y-TR 106-78-ME1 5) Avail: NTIS 
HC A04/MF A01 CSCL 22A 

A pool boiling heat transfer experiment to b* incorporated 
with a larger two-phase flow experiment on Spacelab was 
das gnad tc confirm lor altar) tha results of earth-normal gravity 
experiments which indicate that tha hydrodynamic pjsk and 
minimum pool boiling heat fluxes vsmsh at vary low gravity. 
Twelve small sealed test calls containing water, methanol or 
Freon 113 and cylindrical heaters of various sizes ar* to b* 
built Each call will be subjected to one or more 45 sac tests 
in which tha surface heal flux on the heaters is increa s ed linasrty 
until the surface temperature reaches a limiting value of 600 C 
Tha entire boiling process will be photographed in slow- motion 
Boiling curves will be constructed from thermocouple and electric 
-input data, for comparison with the motion pictura records The 
conduct of tha axpanment will require no more than a few 
hours of operator time. Author 


M7C-2S1M*# Buuoms and Technological Syttamt. Inc 
SaabioolL Md 

«*p CMCXE-87 ANO MAUEY RENDEZVOUS STtHMEI AND 

improved t/c model implementation in hiltop 

PM Napert 

J L Hotsewood and F I Mann Fab 1978 29 p rah 
(Contract NAS3 20960) 

INASACR 135414 BTS TP 78 SS-Pt- 1 ) Avail NTIS 
HC A03/MF A01 CSCL 22A 

Stu dio t ware conducted to datarmma tha perform anca 
raquiramant* for protected state-of-the-art SEP spacecrafts 
*>oostsd by tha Shutda/IUS to perform a rendezvous with tha 
comet Hatley and a rendeivou* with the comet Encfca dump da 
1977 app a nbon. Ilia (pacacraft modal of tha standard HILTOP 
co m p u tet program was assumed Numerical and graphical results 
summarizing the studies air pre se nted Author 


N79 281M*# Business end Technological System*. Inc . 

^ 1 «- SiA 

w£&i. 

MEUOCENTMC INTERPLANETARY LOW THRUST TRAJEC- 
TORY OPTIMIZATION PROGRAM. 8UPPUMENT 1. 
PART 2 PM Ragott 

F I Mann and J L Horsawood Fab 1978 103 p refs 
(Contract NAS3-209S0I 

(NASA CR-13S414-App. BTS-TR 7S-54-Suppi-1-Pl-2> Avail 
NTIS HC A06/MF A01 CSCL 22A 

The improveme n t s mads to the HILTOP eiertnc propulaton 
trajectory computer program are described A more realistic 
propulsion system model was implemented m which venous thrust 
subsystem efficiencies end specifcc impulse are modeled as 
variable functions at power evadeble to the propulsion system 
The number ol operating thrusters are staged, end the beam 
voltage a selected f<om e set of five lor less) constant vofcages. 
based upon the application of variations! calculus Tha constant 
beam voltages may be optimized indnndua-ly or coMictisely The 
propulsion system logic is activated by s Single program input 
key m su-h • manner as to preserve the HILTOP logic An 
analysis describing these features a complete description ol 
program input quantities, end sample esses o I computer Output 
Ui-istuting the program capabilities am presented Author 


13 AST R 00 YNAMtCS 

Indudn pow^d and f*««-nttft tremor**; and ortlit md 
launching ^natmci- 


^” 78< *„i - dmaiopmam W D Ramatv (*»«■ Electro- 

S^Ts^tc™ Paudcna. CahU -dwarfan 

As*on-ir« Orursch- ££ 

s.r^^s^ssrr- 

^ Thf 3 ^^! 12 cm haaagonal 

n»nt (MESCI dacharg. chamb- d«cnbmJ by Mo«« 

wn op««n.«d to, -»on and non «?» ~ 

utili ration «H««ncw o« 66 to 77 P««"< « »• 
k^pa, pluamau. thacharge energy comump«-M« o» 244 to 4Z2 
eV^on ,«p«>-.^v Xanon P*»»onnance o» * to ! “ 
un .,^,00 — . at 203 to 350 «V.«» The P4« 

the optono^ljon process And te&ttesuUv. 
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14 GROUND SUPPORT SYSTEMS 
AND FACILITIES (SPACE) 


Includes imnch co mpituti. m>nd» and production feed 
•he* ground support equipment. e.g. mobile transporter* end 
umuUton 

For relied information w» also 09 AcmwgA and Support 
fjC&itm s* MrrX 


AI 43 MS 1 • • A ■■won pdA Mt tM Mly. E. Jmw 
(Knox El«ctr&OpiCJi Syttcmi Pwdmi. Cjlrf ). R. Vctrom. and 
n BcM (NASA. Lawn R«Mdi Canter. CkvtUr*. Otuol. 
Amencon institute of Aoronoum end 4s(mnaufrs end Deutsche 
GorfttAtfl fur £tf/r uorf AaunMrt fotemermrtal Elermr Ptaput 
Sfon Conference 13 th. Son Omp o. CMd . Apr 25 - 27 . 1978 . AlAA 
*0*78671. (Op. Contact No NAS 3 20300 

A t«N facdity it berng prepared for a 16.000 hour muon 
profile lift test of muttgXe ofrctrc pronuhof. thrust ubiyttwm The 
facility welt be capable of iehuttaneoudy oparetmg throe ?7kWX 
on mercury on thrusters end thee power prooevmg. The tacit if y 
enil permit conduction of * program of longterm tests to document 
thruster character »S*»cs as a function of time and operating pome to 
jttcer prediction of Thru Star performance for any mission profile. The 
thruster soil be tested m a 7m by 10m vacuum chamber Each 
thruster will be ins t ated m a separate kxA chamber so that <t can be 
attended »-». or extracted f.om the man chamber without woUtmg 
the varuum integrity of the other thru it et T he thrusters wdl enhauff 
•nto s a-n by 5m fioren mercury Target The target and an array of 
cryopaneh to collect sputtered target mater*! wUi be liquid nitrogen 
shilled Powe processor units wrfl be trued »n an adjacent t 5m tiy 
2m vacuum chamf^er and w*H tie temperature contioUed by 
senuiatad heat pipes. i Author) 


A7 $-37441 • m Economics of son pvopntuon for large gan 

a* itams T 0 Ibei J W Ward (Hughes Research Labor a to* *cs, 
Malibu GaJtf ' and V K, Rawtm « NASA. Lew s Research Center 
Cleveland Ohio! 4mar*'ao tnst'tuXv o* 4eron*u?« $ *n>i Astro 
swum .and OeutSL^e Cesri/xTL**; far Luts ury] HJumTshrr Inter 
nMtOtu U Cfectr* Prvpu*swn CbrArryme * 3th San D-epr? Coht 

Apr 25 27 1978. 4/44 Pjper 78-6S8 t9 p Contract No 

NAS3 70101 

This study o* advanced rlectiostatic on th>v»deri Ji* space 
propuhaon was initialed to detevmase the *,itat><«T> u? the baseline 
30cm thruste* ftv future missions and to identify ether thcuslai 
concepts that would better satisfy mrsuor tequuervenu The general 
scope iif the study was to review m«suon teoueementt select 
IhruHe* orvqm to meet these ’eQuaementv assess the associated 
thru<*e» technology lequ'iements and »«commer»f wo»t and •o'yj 
te*m technology directions that *OuM support future thruste* newts 
Fiehmesary design concepts for several advanced thrusters were 
developed to ,'vsess the potent tai practical difficulties of a new 
lirtrgn This starts ivoduced useful gen«»al methcv>>kJ 9 *es for 
assessing both planetaiy and eaith orbit m»ss»ons For pianrtary 
missions the assessment *s -r< terms of pavksao performance as a 
hi net on %st propulsion system technology <*v*> for e -'< K orb»t 
missions the jsses*mer*T s n mW on the Uefcsof tc*t iCUSt Sermt fv»ty 
to ptoputvon system technology taveiU . lAutfutt \ 


15 LAUNCH VEHICLES 
AND SPACE VEHICLES 

Indudn bootatr,. manned orbital 
Nhtdts; and space stations. 


tad AoaonoHbcs and Space AdBmm s t iab ori 
nr. Cl wlii it ON 

united mm im—nni and 


Famck L O onaugha and H wn R it mti a t 1177 27 p oh 
rmwM at Symp on Mannas I Comm weapons Tachnol 
SaNNasl. as Ftoformanca and kopkt stint O tta wa 29 No* 

1 Dae 1977. w o n oofad by RoyO Sac o> Canada. Canadan 
Owe ol rninmioc etevii ad NASA 

(NASA TM 739301 Aut NT1S HC A03/MF AOl CSCl 22A 
IN Gorwmuracation* iKhnotafi SateOee launched « 
Ja n uary 1979 and ambodywg the hiyNtf pow at ua n an vwar m 

b etwee n At US and Canada, doss coonknetion of the two 
comnnas mas nacaasoasad amce dm irwsgsmsnt ynd control 
of a e pow m o mi «*oia dona « ad tana Qaona usad by NASA 
far acceptance of tho Unaad Stall ip anlnants am naiad and 
accap l i nc a procedures am daciMaod The campon tor cacti 
accepted ra anaa n i a gwan The modus oparancS em ployed 
tor Ilia US esp en m ent s m the areas of man a ge m e nt , coordrrsstion 
haMon. and real bam operation am daicidiad Soma of the 
hrghbgho associated with sateOrte utduatron ere given Author 


N76-17127*# Net-cnal 
Ua« R a aa a r c h Center C 

NMQM9 OF A TAM 


a and Space Adnunmtrabon 
Ohio 

ED MUUUAVE* IN9ULA- 


Innng € Somnr Jan '978 59 p mN 
• NASA TP 7127 E 92961 A»ad NT1S HCA04/MFA01 CSCL 

228 

IN mMpaMn was co ndu ct ad on a muMayar ranlalinn 
•ML) 1 system mounted on a spherical hqurd hydrogen pmpMant 
tank The MU cor n ma d of two Mantmi of mautahon each 
contammg <5 double abrnwied atytar radia t ion ahmfdi s apai a tad 
oy doubto sdk net spacers The gaaaoua nrt ro gsn ntaN c o n t a ma d 
wdfwr the MU system and vacuum chamber waa pwgtd with 
gss a i i n hebum introduced both undainaath the MU and mo 
the vacuum chamber The MU panels worn assumed to be nurgad 
pranenty by m e a n s of gas dlfoson Oiw a a last maidis mctcatad 
that nitrogen concantratwns wal below I pe rc ent could be 
achmyaO everywhe re wehm the MU natam Typrcai times to 
acNeve I percent rutmgen c o n ca ntrabon wdfun tha MU peneti 
ranged from 89 mmutes at Om top of die tank to 199 mmutae 
at the bottom of tha tank Four Space hold therm a l i artormanca 
teats intbcatad no sagnAcant thermal dagr ad a b on of tha MU 
system had occurred due to the purge lasts conducted The 
hnai measured treat input aftnbutad to the MU wee 7 23 wens 
as compared to 7 16 watts tot the initial baseline thermal 
performance test Author 


•179-21191*# National Aeronautcs and Space Admmmration 
lewis R esearch Canter Cleveland Ouo 

THE RLA9R8A INTERACTION EXR9NHNENT IMQ OE9CRIF 
TMM AND TE9T PROQHAM 

Louis R Ignacies Fmd A H a l ey Edward J Dorruno David H 
Culp and Francis J Shaker 1979 20 p Presented at tha 

13th Intern Elec Propubon Coot Ser- Diego Cab* 25 27 Apr 
1979 cosponsored by AIAA and DGLK 

(NASA TM 79993 E 95941 Avail NTIS HC A02/MF AOl 
CSCL 22A 

Tha plasma interaction asparrmant iPIXI is a battery 
powered preprogrammed sun bem peytoad on tha LANOSAT C 
launch This aspanment is part of a larger program to mvsstigate 
space plasms interachons with ipecacraft surfaces end compo 
nents The varying plasma densrtres ancountarad during avedable 
TaNmetry coverage periods am deemed Sufficient to determine 
fust order interactions between tha space plasma environment 


up to ptaa at 
Mi o range ol 


and lor the 


K79-21T99*# 


cs ivf Space 
ON 


bvtny E Sumner and Jamas R. Berber 1979 21 p refs 

P toae n lid at 2d Thermaphys and Meat Tranator Coni . Palo Alto 
am. 24-26 May 1978. coopo M o m d by AIAA and ASME 
INASATM73668 E-9192) Atm* NOS HC A02/MF A01 
CSCL 229 


(06KI or 
■n (MU1 u 


M um owod Mytor >OAM) m 
mod ubtood a NRin glaoa 
IL9II Thomal pe rf ormance 


were made under 


tomperohxaa of npprosimeMly 291 K The reaulung eftoctwe 
th er ma l cond uctw ty mm appmwmytafy 000009 W/m-K ON - 
n aig hc Kg m • nwasurad K - lamparaOural lor tho MU anto iiN 
(kqunl hydrogen mat msidtkl and 000054 W/m-K far tha IK 
e. item (hqied iw o gen tost results correct ed to hqurd hydrogen 
temperature! Author 


N79- 29199*1 National Aeronaubcs and Space . 
Leww R a a s ar c h Canter Cleveland. Otoo 


0 U W MW 9 909 A 2SNO-9RAVITV COMBUSTION 
FACNJTV FOB 9PAC9LA9 

fbchord L OeWm Jim 1979 51 p raft 

•NASA TM 78910 E 9646) Avad NTIS HC A04/MF A01 

CSCl 229 

Tha p r aknun ar y c oncept. ptcActuns. and loqunement s of 
a rauaabto tern gr a vity combustion Ncdrry iOGCFl tor urn by 
a sperrm enters aboard the apacetab peytoad of the yurv 
t unsp o neb on system ISTS7 orbner are i t aa cr bad Tha facAty 
wN be smanabio to any nebon of tho STS orhntr at which a 


far whrh orbdaf rnn s en plant speedy mducod scceNribons of 
00001 g or Nas for asdbcromty tong panadt ao as not to enpoct 
a s pa nm ent performance Author 


N79-19144*# Gvorgw Inst of Tech Atlanta E n gi n ee ring 
EbtrantM Station 

MILLIMETER WAVS SATELLITE CONCEPTS. VOLUME 1 
Nad 8 Hdaan L 0 Moksnd R E Thomas. R W Wallace, and 
J G GeSegher Sap 1977 238 p refa 
l Contract NAS3 20110* 

(NASA CR 135227. GT A'955-Vol 1 1 Avad NTIS 

HC A11/MF A01 CSCL 229 

The dtentikcatsm of Is ct inoloye t ne c essary for dovatopmont 
of mdbmotor spectrum commurvcabon retr-ites was eaammed 
from a system pomt of mew Development of methodology booed 
on the tecnrucei requirements of potential sarvees that might 
be assigned to mdbmeter wave bands tor dent dying the viable 
and appropriate technologies far tutur* NASA mdbmeter research 
and Os vs lop meri t programs and lasting of this meth o dology with 
selected user applications and services were the goals of the 
program The en*ire communications network both ground and 
space Subsystems was studied Cost w eight and performance 
models for tha subsystems conceptual design tot pomt to point 
and broadcast communications satellites and analytic rotanonsNps 
between subsystem parameters and an overall link performance 
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m tfcicuMd along wth baaobno concoptuot ay noma, tonaatnnty 
atudioa. modal adyuttmani arafyaaa. idantrfi c mion of enseal 
ochn otagm and that nafcs. and tonal raaaatch and davatoprnant 
program noanonoa ton lha tadtnoiogiot judgad to tao modanta 
n antanaraa l atoi Idantificiiion of tachnotogma toot mdhmatar 
aatoad at a eommaanacatian tyatams. and anattmart of tha la tatw a 
nods of tfaaaa tachnologaaa. aaaa accompiaihad llvough tubays- 
tarn mo do tm g and hnfc optimization for both poant to -point and 
broadcaat appiicjbona. Author 


Dayton dm*. (Mo. Haaaaactoa trot 



Huho laa A Eaaglar. John F. Nath. and Jony 0. Stranga May 
1871 203 p aa 
(Contract NAS3-20332) 

(NASA-CA-136419-VW-1. UOM-TN79-#7-Vof-1} Avail NTIS 
MC AtO/MF AO I CSCL 22A 

Uaar aaparanaanta condaictad utAtmg Ida Ap pbtaH aaaa 
Tachnology SartOnat (ATSI t. 3.6 anddand tha GOannwnicationa 
Tac h nology SaaaJaa ata amtamnruad. Haa aagaanatanta aaa g iaapad 

and w h aann g uaar a um atoa a t oward tha AJS paogr a m- JJtoLS. 


N79-3114X*# Oaytan Uni*. Ohio. * mat 



toheho ta * A Engl a r John F Naah. and Jany O Stranga Mary 
197g ASS p ratoa 


(Contract NAS3 20382I 

(NASA CM 1364t6-Vol 2 U0RTH79«7Vol2) Ana* NTIS 
HC A20/MF A01 CSCL 22A 

AppaaaataaMy 463 raporta. popart. and a mcl at c t t tjogyad 
into on mto p iiiia h cti i B ta i d aaaaaan. cona n aig comanamacahona 
aayamaiti and itoa ai on an ahpn a cu a h t ri a d . utkuiy daa Com 
muracataona Taclanolagy Satadaa and tha Apphca t ao n a Tachnotegy 
SataOitaa 13. 5. and 0 aaa hatad J M S 


N7A-31M9*# Maythaon Co . Wa y ta n d. Ma a a Macmaava and 
Nan Tuba Oar 

DCMaOM. FAOMCATtON AMO WHIM OF A CFA FON 
UOi IN TTMK OC'JUto FOMMM SATCUITt Final Mapaat 

MN h tan C 9 r own Aug 1970 162 p aafc 
(Contract NASS- 203741 

(NASA CM 169410. FT 62297 Avail NTIS HC A09/MF A01 
CSCL 229 

A croatad hold ampMaa araa daaignad to moot daa paatoorm 
anoa n baac ti rat of high ugnal to noaaa ratio, an aM ca ancy of 
85% a ON ma cr o wa a a po aaar otgd of 6-9 kW. and a haguancy 
of 2460 MHt Tha wgnal to now rata.- achaavad amt battar 
than 69 db/MHt aa a 2000 MHt bond c an iaiad an daa catnar 
thgh caacuac afh ca ancy of 97% and a tharp toaaa an «aMaga 
currant charactanatac «an achaavad Tha baaac problem of 
maantaarwag good tr a na to yr of haat to tha aatamal radwtor ahda 
prpamhng lor adequate coranectaone to aiput and ouNaat araa 
a oht rt Manmuan afh o an c y achiavad aaaa 709% and gam and 
poarar (oval avr Sa lon obyactnaa An awaangnlaen of to ut at 
r*t r , j..a g partoormanca *aAcated lha poor hold pottam aa tha 
cathodo anoda mtorachnn araa of thy tuba wot a mayor c ount 

66 


17 SPACECRAFT COMMUNICATIONS. * ; Si 

COMMAND AND TRACKING 

Includes b I wmu y; space communications nt t wor ta ; attro- 

navigation; and radfo blackout- <» 

For related information see alio 01 Aircraft Communkt- 
Hons and Umig Mlca and B CommunkUicm. 


M79-29169*# N abono l karonou h ca and Spaca Admeuetradon. 



Scon F Samoa and t daaar d F MMar Aug. 1S7S 29 p tala 
(NASATP1264 E M7II Avad NT1S HC A03/MF A01 CSCL 
ITS 


For |uct parcapOUa onarflaranco. an FM taOvoion argnal 
mserto n og awdi anothar FM aaiaoiaion argnal muut haws an a oa ra ga 
srgna. power that « 26 ao 37 db laaa than Am warn ed argnal 
poaar For an AM-VSS talawron argnal inseitohnp vritfi an FM 
aaiaviarrion argnal. tha AM-VSS MtoMaton’t aync paak avataga 
power nv -.t ba It ao 31 db balour dro FM aatavraron signal's 
aaaraga power Also arban an FM tatoweion signal i n asttoiss 
wttti an AM-VSS signal tha aaaraga signal pamr of tha FM 
signal should ba 60 so St db b aton dw sync paak aaaraga 
poaaar ol tha AM-VSS talaararon signal Tha ranga of poar »jr 
ratios occur as a last* ol d dtoiai a TV scanaa ussd ei tha lasts 
and i Mtoiar a FM-signal frequency daaiations us ad AI lasts won 
parlor mad using 626 fmo. system M. cotor-t a toa is i on signals 

GG 


MTS-SSHT*# National Aaron au h es and Spaca Admmrstration 
Loans Research Cansar. Qmrslond. Otao. 

THERMAL CNAMACICMVnCS OF TMS 12 0MAMKSTZ. 

296- WATT OUTPUT SIAM TOOK FOS TMS COMMUMCA 

noaas nCMMHMT SATSUm 

Arthur N Curran Oct 1S7S 39 p rata 

INASA-TF 1344. E 96601 Aval 4TIS HCA03/MFA01 CSCL 

ITS 

A i t a se np h on of tha mathods used to maasura component 
tamparaturas and haat-raaacbon rates m a simulated spaca 
environment on output stage tubas (OSTs) developed for the 
Communcatnna Technology Satalda is presented along with 
summaries of aaparanantally determ i ned values Tha OST t wars 
operated over tha anhra antmpatad operating drive range, from 
tha dc beam Into drive) condmon to tha 6-db o verdriv e condemn 
Tha has apiata tamparatura was varied from -10 to 68 C with 
emphasis placed on tha tasting dona at 46 C. tha normal 
antiapassd operating tem p er a t u re Tha heat rayeclion rata of tha 
OST baseplate ranged from 7 8 W at tha dc beam condition to 
184 5 W at mo 6-rto o ve r drive condmon tha heat-ratschon rata 
of the multistage depr ess ed ca d a ct or (MOO cover ranged from 
192 2 to 156 9 IN tor tha same conde m n s The masurium OST 
tamparatura mae a u r ad on the MOC cover wae 227 C during a 
dc beam test Tha minimum temperature measured also on me 
MOC erwer. was -67 S C rt tha end of an extended simulated 
e ch p ao test period No effects wars o b served on tha OST thermal 
charactenstcs due to vibration testing or tsmp»tatute-f averse! 
cycle tasting Author 
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18 SPACECRAFT OESIGN. 

TESTING AND PERFORMANCE 

Indudes spacecraft thermal and environmental control; and 
attitude control. 

For life support systems see 54 Men/Syttem Technology 
and Ufa Support For related information see also OS Aircraft 
Datign. Tatting and Performance and 39 Structural Mechanics. 


N78-211BS*# National Aeronautics and Spaca Administration 
Lewie Raaaarch Canter. Cleve la nd. Ohio. 

CMAMMM OF FLKXWU SOLAR ARRAY SUBSTRATCS 
IR KILOVOLT CLXCTROM SCAMS 

John V Staakua and Steven J. Nardao Mar. 1978 32 p refs 
4NASA-TM-73886: E-946SI Avail: NTIS HC A03/MF A01 
CSCL 10A 

A series of survey tests were conducted to evaluate samples 
of Ramble solar arrays. The samples used woven carbon fibers 
and/or coatings to increase the surface conductivity of the 
KAPTON substrata and theraby reduce surface chargina. Four 
ddfarant samples ware evaluated by exposing them to monoanar- 
gabc electron beams of 2 to 20 KeV at a currant density of 
1 nA sq cm. Simulatad eefipaa tests were also conductao The 
results ware as expected: the more continuous the conductive 
pattern, the lower the surface charging. Author 


A78-19667 * NASCAP, a three-dimensional Charging Anal- 

yier Program for complex spa cec ra ft . I. Katz, D. E Parks. M. J. 
Mandell. J. M. Harvey. S. S. Wang (Systems Science and Software, La 
Jolla. Calif.), and J. C. Roche (NASA, Lewis Research Center, 
Cleveland. Ohio) . I Institute of Electrical and Electronics Engineers, 
Annua! Conference on Nuclear and Space Radiation Effects. 14th, 
Williamsburg, Va , July 12 15. 1977.) IEEE Transactions on Nuclear 
Science, vol. N&24. Dec. 1977, p. 2276-2280. 

A computer code, NASCAP (NASA Charging Analyzer Pro- 
gam ) , has been developed by Systems, Science and Software under 
contract to NASA-LeRC to simulate the charging of a complex 
spacecraft in geosynchronous orbit. The capabilities of the NASCAP 
code include a fully three-dimensional solution of Poisson's equation 
about an object having considerable geometrical and material 
complexity, particle tracking, shadowing in sunlight, calculation of 
secondary emission, backscatter and photoemission, and graphical 
output. A model calculation shows how the NASCAP code may be 
used to improve our understanding of the spacecraft-plasma inter- 
action. (Author) 


A78-33220 * = NASA Charging Analyzer Program • A com 
Sluter tool that can evaluate electrostatic contamination. N J. 

Stevens. J C Roche (NASA, Lewis Research Center. Cleveland. 
Ohio), and M J. Mandell 'Systems, Science and Software, La Jolla, 
Calit ) U S Air force and NASA International Spacecraft Contami 
nation Conference, Colorado Springs, Colo., Mar. 7-9, 1978. Paper 
13 p. 17 rtfs. 

The oitz from the ATS 5 anti 6 Auroral Particles Experiments 
have shown that the environment at i|eosynchroncx/s orbit can chame 
spacecraft surfaces to appieciahle negative values. Such surface 
diarges could have undesirable effects on satellite equipment and the 
data Obtainel n satellite experiments. A computer pro-yam the 
NASA Charginq Analyzer Pronr im (NASCAPI. has. in this connec 
tion. been develops to determine tne surface charging of spacecr.*: 
when encountering g-omaqnetic substorm cotxlitions Once a model 
of a spacecraft has been developed in the NASCAP code, the surface 
ch*ging can be computer 1 for any environmental inim: flux On the 
basis of the obtained mfoi. nation regarding tn- surface charging. 
ch»qed particle traiectorics car be computed to determine if : is 
possible for a particle to retuin to a sateli.te surface If is pointed ..hit 
that the computer runs conducted wit,- tne NASCAP code r. present 
the tirst attempts to use a self-consister.‘ program to study the 
behavior of spacecraft surfaces experiencing a geomagnetic substorm 
coodrbon. G R 


A78-35S90 * if Evaluation of commarcraHyavailablt 
spacecraft -t ypa had pipes W B. Kaufman and L. K. Tower (NASA, 
Lawit Research Center, Cleveland. Ohio). In: International Heat Pipe 
Conference, 3rd, Palo Alto. Calif., May 22-24. 1978. Technical 
Papers. (A78-35676 14-34) New York. American Institute of Aero 
nautics and Astronautics. Inc.. 1978. p. 88-85. S refs. (AIAA 78-397) 
As part of on effort to develop reliable, cost effective spacecraft 
therm* control haat pipes, Lewis Research Center of NASA is 
conducting life tests on 30 commercially-evrilable heat pipes in 10 
groups of different design and material combinations. Materials are 
aluminum and stainless steel, and working fluids are methanol and 
ammonia. The formation of loncondensible gas is observed for times 
exceeding 11.000 hours. The heat transport capacities of the pipes 
are also determined. Considerable gas is found in two groups of 
media not pipes; one group shows no gas One group of ammonia 
piprs has no observable gas Another group has much gas Manu- 
facturers' processing schedules are examined for differences ex 
plaining the presence of gas Heat transport capacity is found to be 
severely reduced in some pipes containing gas I Author) 


A 78-3 5004 • a Comparison of reusable insulation sy flams for 

cryogavscaHy-tankad earth-based spaca vehicles. I. E. Sumner and J. 
R. Barber (NASA, Lewis Research Center. Cleveland. Ohio). Ameri- 
can Institute of Aeronautics and Astronautics and American Society 
of Mechanical Engineers, Thermophysics and Heat Transfer Confer- 
ence. 2nd. Palo Alto, Calif., May 24-26. 1978. AIAA Piper 78-877. 
15 p. 8 refs 

Three reusable insulation systems concepts have been developed 
for ute with cryogenic tanks of earth-based space vehicles. Two 
concepts utilized double-goldized Kapton (DGK) or double- 
aluminized Mylar (DAMI multilayer insulation (MLI), while the third 
utilized a hollow-glass-microsphere, load-bearing insulation (LBI). All 
three insulation systems have recently undergone experimental 
testing and evaluation under NASA-sponsored programs. Thermal 
performance measurements were made under space-hold (vacuum) 
conditions for insulation warm boundary temperatures of approxi- 
mately 291 K. The resulting effective thermal conductivity was 
approximately .00008 W/m-K for the MLI systems (liquid hydrogen 
test results) and .00054 W/m-K for the LBI system (liquid nitrogen 
test results corrected to liquid hydrogen temperature). The DGK 
MLi system experienced a maxtmum thermal degradation of 38 
percent, the DAM MLI system 14 percent, and the LBI system 6.7 
percent due to repeated thermal cycling representing typical space 
flight conditions. Repeated exposure of the DAM MLI system to a 
high humidity environment for periods as long as 8 weeks provided a 
maximum degradation of only 24 percent. (Author) 


A78-36719 * Interaction of large, high power systems with 

operational orbit charged particle environments. C. K. Purvis. N J. 
Stevens, and F. D. Berkopec (NASA, Lewis Research Center, 
Cleveland, Ohio). In: The industrialization of space; Proceedings of 
the Twenty-third Annual Meeting, San Francisco, Calif . October 
18-20, 1977, P*1 1. (A78 36701 15 12) San Diego. Calif . American 
Astronautical Society, Univelt, Inc., 1978. p. 429-446. 18 refs. (AAS 
77-243) 

Concepts are presently being advanced for space systems to be 
used for such activities as manufacturing, earth observations, 
•cientific exploration, power generation and human habitation, in 
locations ranging from low earth orbit (300 500 km) to geo 
synchronous orbit and beyond. Many of these systems concepts 
envision large structures and hiqh power levels, and consequently 
higher operating voltages than have been user) ip space to date. Tbe 
potential impact of interactions of H>ace systems with their 
operational orbit charged particle environments on the ystem:' 
performance must be accounted foi in the design pfecess. A 
potentially hazardous spacecraft-envinv-ment interaction is riis 
cussed, namely the interaction of large high voltage systems with low 
energy (less than 50 eVI plasmas which can result in loss of (jower, 
a^d or arcing. The impjet of this class of interactions on system 
operation is most severe at low orbits where the ambient plasmas are 
densest. Results of experimental work and predictions of simpie 
analytical models are presented and their implicat.uns for design of 
space systems are discussed. (Author) 
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*7843560** Effect of vibration on ruttntioo characteristic* 
of tcraan acquirition system*. J. R. Tegart (Martin Marietta Aaro 
space. Denver. Colo.) and J. C Aydeiott (NASA. Lewis Research 
Center. Cleveland. Ohio). American institute of Aeronautics md 
Astronautics and Society of Automotive Engineers. Joint Propulsion 
Conference. 14th. Las Vegas. Nev.. July 25-27. 1978. AIAA Paper 
78 1030 12 p 8 refs. Contract No. NAS3 2009?. 

The design of surface tension propellant acquisition systems 
using fine-mesh screen must take into account all factors that 
influence the liquid pressure differentials within the system. One of 
those factors is spacecraft vibration Analytical models to predict the 
effects of vibration have been developed A test program to verify 
the analytical models wxi to allow a comparative evaluation of the 
parameters influencing the response to vibration was performed. 
Screen specimens were tested under conditions simulating the 
operation of an acquisition system, considering the effects of such 
parameters as screen orientation and configuration, screen support 
method, screen mesh, liquid flow and liquid properties An analytical 
model, based on empirical coefficients, was most successful in 
predicting the effects of vibration. (Author) 


A78- 14991 * * ADDJUST * An automaton . /stem fv steering 
Centaur launch vehicles in measured winds. D C. f ranson (General 
Dynamics Corp., Convair Div., San Diego. Calif.), .n: Conference on 
Aerospace and Aeronautical Meteorology. 7th, and Symposium on 
Remote Sensing from Satellites. Melbourne. Fla., Nov err per 16-19. 
1976, Preprints (A78 14952 03-47) Boston, Mass.. Amer can Meteo- 
rological Society. 1977, p. 210-213. Contract No. NAS3-13514. 

ADDJUST (Automatic Determination and Dissemination of 
Just Updated Steering Terms) is an automated computer and 
communication system designed to pro"»de Atlas 'Centaur and 
Titan Centaur launch vehicles with booster phase steering data on 
launch day. Wind soundings are first obtained, from which a 
smoothed wind wHocity vs altitude relationship •$ established. Design 
for conditions at the end of the boost phase with initial pitch and 
yaw maneuvers, followed by zero total angle of attack through the 
filtered wind establishes the required vehicle attitude as a function of 
altitude. Polynomial coefficients for pitch and yaw attitude vs 
altitude are determined and are transmitted tor validation and 
loading into the Centaur airborne computer. The system has enabled 
14 consecutive launches without a flight wind delay. V.P. 


A78-36005 * » An uftralightweight evacuated, load-bearing, 
high-performance insulation system. R. T. Par m lev and G. R. 
Cunnington, Jr. (Lockheed Research Laboratories. Folo Alto. Calif.). 
American Institute of Aeronautics and Astronautics and American 
Society of Mechanical Engineers. Thermophysics and Heat Transfer 
Conference, 2nd. Palo Alto. Calif.. May 24 26, 1978, AIAA Paper 
78-878 6p 19 refs Contract No NAS3 17817. 

A new hollow glass microsphere insulation and a flexible 
stainless steel vacuum jacket were demonstrated on a flight wei^tt 
cryogenic test tank, 1.17 m in. diameter. The weight of the system is 
thiee times lighter than the most advanced vacuum-jacketed design 
demonstrated to date, a free standing honeycomb hard shell with a 
multilayer .nsuldtiori iystem (for a Space Tug appltcation). Design 
characteristic of the flexible vacuum jacket are presented along with 
j model describing tire insulation thermal performance as a function 
of boundary temper atu'es and emittance. compressive load on the 
insulation and niudation gas pressure Test data are compared with 
model predictions and with prior flat-plate calorimeter test results. 
FV'tenval apphrat’Ons for this insulation system or a derivative of this 
system include the cryogenic Space Tug. the Single Stage to Orbit 
Space Shuttle, IH2 fueled subsonic and hypersonic aircraft, and 
LNG applications. (Author) 
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19 SPACECRAFT INSTRUMENTATION 

Foe related information see alto OS Aircraft Instru- 
mentation and 35 Instrumentation and Photography. 


N7B-17146*f National Aeronautic* and Spaca Administration 
Lawts Research Cantor. Oavaland. Ohio 
Of SIGN AND FABRICATION OF A LOW-SFtCIFIC-WI IGHT 
FARABOUC DISH SOLAR CONCFNTRATOR 

Carl W Rich tor. Arthur G Birchenough. Gorald A. Marquis, and 

Thaddaus S Mroi Jan 1978 18 p raft 

(NASA-TP-1 152; E-93391 Avail: NTIS MCA02/MFA01 CSCL 

10A 

A sogmantod dosign and fabrication and assombly tochniquas 
wore dovolopad for a 18 m 16 ftl diamatar parabolic eoncantrator 
for space application This design end these tochniquas ware 
adaptable to a low cost, mass-produced concentrator. Minimal 
machining was required Concentrator segmants of formed 
magnesium were used. The concentrator weighed only 1.6 kg 
sq m (032 Ibm/sq ft). Auttwi 


A7B-19S66 * Summary of the CTS Transient Event Counter 

data after one year of operation. N. J Stevens. V. W. Klinect (NASA. 
Lewis Research Center, Cleveland. Ohio!, and J. V. Gore (NASA. 
Lewis Research Center . Cleveland, Ohio; Department of Communica- 
tions. Communications Research Centre, Ottawa, Canada). I Institute 
of Electrical and Electronics Engineers. Annual Conference on 
Nuclear #id Space Raoiation Effects. 14 th Williamsburg, Va.. July 
12 15. 1977.1 IEEE Transactions on Nuclear Science, vol. NS-24, 
Dec 1977. p. 2270-2275. 16 refs. 

The environmental charging of satellite surfaces during geomag 
net c substorms is the apparent cause of a significant number of 
anomalous events occurring on geosynchronous satellites since the 
early I970's. Electromugnet-c pulses produced in connection with 
the diffetential charging of insulators can couple into the spacecraft 
harness and cause electronic switching anomalies. An investigation 
conducted to determine the respnnse of the spacecraft surfaces to 
substssrm particle fluxes makes use of a harness tra uent detector. 
The harness transient detector, called the Transient Event Counter 
iTECI was built and integrated into the Canadian-American Com- 
munications Technology Satellite ICTSI. A description of the TEC 
and its operational characteristics is given and the obtained data are 
d.scussed The data show that the satellite surfaces appear to be 
charged to the point that discharges occur and that the discharge 
induced transients couple into the wire harnesses. G.R. 


47 


20 SPACECRAFT PROPULSION 
AND POWER 

Include* mein propulsion systems end components, 
rocket engines; end spacecraft tuxilitry power sources. 

For related information see also 07 Aircraft Proputdon and 
Poatar, 38 Propail an a and Puait, and 44 Energy Production 
and Convention. 


N7S-13124*# National Aeronautics and Space Administration. 
Lewis Research Center. Claveletvd. Ohio. 

HVDNOQCN FILM COOUMG OF A SMALL HYDROGEN- 
OXYQtN THRUST CHAMBIR AND ITS EFFECT ON 
EROSION RATES OF VARIOUS ABLATIVE MATERIALS 

Nad H annum. William E. Roberts, and Louis M. Russell Dec. 
1977 27 p refs 

(NASA TP 1098: E-8909) Avail NTIS 
HC A03/MF A01 CSCL 21 H 

An experimental investigation was conducted to determine 
what arrangement of film-coolant-injection orifice* should be used 
to decrease the erosion rate* of small, high temperature high 
pressure ablative thrust chambers without incurring a large penalty 
in combustion performance All of the film cooling was supplied 
through holes in a ring between the outer row of injector elements 
and the chamber wall The best arrangement, which had twice 
the number of hole* as there were outer row injection elements, 
was also the simplest The performance penalties, presented as 
a reduction m characteristic exhaust velocity efficiency, were 
0 8 and 2 8 percentage points for the 1 0 and 20 percent cooling 
flows, respectively. The best film coolant injector was then used 
to obtain erosion rates for 19 ablative materials The throat 
erosion rate was reduced by a factor ol 2 5 with a 10 percent 
coolant flow Only the more expensive silica phenolic materials 
had low enough erosion rates to be considered for use in the 
nozzle throat However, some ol the cheaper materials might 
qualify for use m other areas of small nozzles with large throat 
diameters where the higher erosion rates are more acceptable 

Author 


N7E-180S9*# Nr- onal Aeronautics and Space Administration 
Lewis Research O iter. Cleveland. Ohio 

UOUIO ROCKET UNES. BELL JW*. FLEXIBLE HOSES. AND 
FILTERS NASA Space VeMde Design Criteria (Chemical 
PropuMon) 

Apr 1977 186 p refs Prepared by ttockcdyna. Canoga Park. 
Calif 

(NASA SP 8123) Avail NTIS HC A09/MF A01 CSCL 2 1 H 
Fluid-flow components in a liquid propellant rocket angina 
and the rocket vehicle which it propels ere interconnected by 
lines, bellows, and flexii'.ie hoses Elements involved in the 
successful design of these components are identified and current 
technologies pertaining to these dements are reviewed asses. Id 
and summarized to provide a technology base for a checklist of 
rules to be followed by protect managers in guiding a design or 
assessing its adequacy Recommended procedures for satisfying 
aach of the design criteria are included. A R H 


N7S-202S1*| National Aeronautics and Space Administration 

Lewis Research Center Cleveland Ohio 

STATUS OF SEAT II SPACECRAFT AND ION THRUSTERS. 

1S7S 

IN. R Karsiaka and L R Ignaczak 1976 10 p raft Presented 
et the 13th Intern Elec Propulsion Cord Sen Diego, Calif. 
25-27 Apr 1978. sponsored in part by AIAA end DGLR 
(NASA TM 78827; E 95311 Avail NTIS HC A02/MF A01 
CSCL I1C 

The historical record of tfvv SERT 2 spacecraft and ion thruster 
systems for 8 years sro-.e the February 1970 launch is reviewed 
The original SERT 2 mission, one year duration wet planned 
with the spacecraft m a continuous sunlight orbit to provide 
continuous tolar power An extended mission, using intermittent 
power available from an earth shadowed ortvt wee performed 
during the past 5 veer* while wetting for the orbit to change 
again to continuous sunlight in early 1979 Continuous thruster 


Ntting a planned in 1979. Both spacecraft and ion thruster 
system* are near- fully functional whsn the tolar artsy it 
iOummated. Thruster system 2 it fully opsrttional. Thruttei 
system 1 continues to demonstrate relight capability, but the 
high-voltage-grid short remain* Author 


N7S-212Q2*# National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland. Ohio. 

EVOLUTION OF THE 1-m» MERCURY ION THRUSTER 
SURSVSTIM 

W. R. Karsiaka and B. A. Banka 1978 28 p reft Pr es ented 
at the 1 3th Imam. Elec. Propulsion Coni.. San Diego. Calif., 
29-27 Apt 1979; cosponsored by AIAA end 00 LR 
(NASA-TM-73733; E-9278) Aveil: NTIS HC A02/MF A01 
CSCL 21C 

The developmental history, performance, and major lifeteata 
of each component of the present 1 -mlb (4.5 mN) thruster system 
are traced over the past 10 years. The 1-mlb thruster subsystem 
consists of an 8 cm diameter ion thruster mounted on 2 axis 
gimbals, a mercury propellent tank. • power electronics unit, t 
controller/digital interface unit, and necessary electrical harnesses 
plus propellant tankage and feed lines. Author 


N7R-2120S*# National Aeronautics and Space Administration 
Lewis Res ea rc h Canter. Cleveland. Ohio. 

PULSE IGNITION CHARACTERIZATION OF MERCURY ION 
THRUSTER HOLLOW CATHODE USING AN IMPROVED 
PULSE IONITOR 

E G Wintucky and R. P. Gruber 1978 20 p reft Presented 
at the 13th Imam. Else. Propulsion Oonf. San Diego. Calif., 
25-27 Apr. 1978: cosponsored by AIAA and DGLR 
(NASA-TM-78858: E-9S92) Avail: NTIS HC A02/MF A01 
CSCL 21C 

An investigation ol the high voltage pulse ignition characteris- 
tics of tha 8 cm mercury ion thruster neutralizer cathode identified 
a low rats of voltage rise and long pulse duration aa desiiable 
factors for reliable cathode starting Cathode starting breakdown 
voltages were measured over a range of mercury flow rates 
and tip heater powers for pultes with five different rates of 
voltage ns* Breakdown voltage requirements for the fattest rising 
pulse (2.5 to 3 0 kV/micro sec) wan substantially higher (2 kV 
or more) than for the alowsat rising pulse 10.3 to 0.5 kV/micro 
sec) for the same st/vting .rondrtion* Also described is an 
improved, low impedance pulse igrutor circuit which reduces power 
losses and eliminates problems with control and packaging 
associated with earlier deugns Author 


N7S-21204*# National Aeronautics and Space Administration. 
Lewie Research Center. Cleveland. Ohio 

PLANNED FLIGHT TEST OF A MERCUSV ION AUXILIARY 
PROPULSION SYSTEM. 1: OBJECTIVES. SYSTEMS 

DESCRIPTIONS. AND MISSION OPERATIONS 

John C Power 1978 46 p refs Presented at tha 13th 

Imam Elec Propulsion Conf . San Diego. Calif.. 25-27 Apr. 1978; 
cosponsored by AIAA and DGLR 

(NASA TM 78859: E 9589) Avail NTIS HC A03/MF A01 
CSCL 21C 

A planned flight last of an 8 cm diametar. electron 
bombardment mercury ion thruster system is described The 
primary obtective of tha teat is to flight qualify tha 5 mN ( 1 mlb I 
thruster system for auxiliary propulsion applications A seven 
year north-south stationkeeping mission was selected a* tha basis 
for tha flight test ope-eting prof 4a The flight teat, which will 
employ two thruster systems wiN also generate thruster system 
specs performance data, measure thruster -spacecraft interactions 
and demonstrate tt /utter operation in a number of operating 
mods* The flight test it daaignatad as SAMSO-601 and will 
be flown aboard tha shuttle-launched Air Force apace test program 
P80- 1 satellite in 1981 Tha spacecraft w4l be 3- axis stabilized 
m ft* fine) 740 km circular orbtt, which will have an inclination 
of approximately greeter than 73 degrees. The spacecraft design 
lifetime it three years. Author 
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N78-212QS*# National Aeronautics and Spact Administration. 
Lawia Research Cantaf. Cleveland, Ohio. 

IFMCT Of FACILITY 0*0X0000110 QASCO ON INTER- 
NAL EROSION Of TNI 30-cm Hg ION TNRUSTCR 
Vincent K Raw) in and Maria A. Mantaniaka 1970 31 p rafa 
Praaamad at tha 13th Imam Elac. Propulaion Conf. San Diego. 
Calif.. 2S-27 Apr. 1978; aponaorad by AIAA and DGLR 
(NASA-TM -73803: £-9684; AIAA-7B-666) Avail: NTIS 
NC A03/MF A01 CSCL 21 C 

Sputtering eros'jn of tha upatraam aida of tha molybdenum 
acrean grid by discharge chambar iona in marcury bombardmant 
tt.ruatara was comiderad. Data which revaalad that tha aciaan 
grid oration was vary aanaitiva to tha partial pressure of cartain 
background gatas in tha spaca simulation vacuum facility wara 
praaamad along with raautta of lasts conductad to avaluata this 
affact. It is shown from astimataa of tha acroon grid sroaion in 
spaca thut adequate lifetime for proposed missions exists. 

Author 


N7S-21208*# National Aeronautics and Space Administration, 
‘jtwia Research Center. Cleveland. Ohio. 

A Review Of eiCCTRON 80M8ARDMC NT TNRUSTCR 
SVSTCMS/Sf ACCCRAFT FIELD AND PARTICLE IN- 
TERFACES 

Oavid C. Byers 1978 36 p rafa Presented at tha 13th 

Intern. Elec. Propulsion Conf. San Oiego. Calif.. 2S-27 Apr. 1978; 
sponsored by AIAA and DGLR 

(NASA-TM-78860; E-9571) Avail NTIS HC A03/MF A01 
CSCL 2IC 

Inhumation on tha field and particle interfaces of electron 
bombardment ion thruster systems was summarized Major areas 
discussed wars the nonpropeilant particles, neutral Q> opeUent. 
ion beam, low energy plasma, and fields. Spacecraft functions 
and subsystems reviewed were solar arrays, thermal control 
systems, optical sensors, communications, science, structures and 
materials, and potential control. Author 


N 78-21207*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

DIAONOST1C EVALUATIONS OF A BEAM-SHIELDED S-cm 
MERCURY ION THRUSTER 

S. NsLenishi 1978 25 p refs Presented at tha 13th Intern. 
Elec. Propulsion Conf . San Oiego. Calif . 25-27 Apr 1978; 
sponsored by AIAA and OGLR 

(NASA TM 78855: E-9581) Avail: NTIS HC A02/MF A01 
CSCL 21C 

An engineering model thruster fitted with a remotely actuated 
graphite fiber polyimide composite beam shield was tested in a 
3- by 8 5-meter vacuum facility for in situ assessment of beam 
shield effects on thruster performance Accelerator drain current 
neutralizer floating potential and ion beam floating potential 
increased slightly when the shield was moved into position. A 
target exposed to the low density regions of the on beam was 
used to map tha boundaries of energetic fringe ions capable of 
sputtering The particle afflux was evaluated by measurement of 
film deposits on cold, heated, bare, and enclosed glass slides 

Author 


N7B2120S*# National Aeronautics and Spaca Administration 
Lewis Research Center. Cleveland. Ohio 

THE 8200 CYCLE TEXT OF AN 8-cm DIAMETER Mg ION 
THRUSTER 

M A Mantemeks and E G lAintueky 1978 27 p refs Presented 
at the 13th Intern Elec Propulsion Conf, San Diego. Calif.. 
23-27 Apr 1978; sponsored by AIAA and DGLR 
(NASA-TM-78860; E-9690) Avail NTIS HC A03/MF A01 
CSCL 21C 

An accelerated cycle test was conducted in which an 8-cm 
Engineering Model Thruster (EMT) prototype successfully 
completed 5200 on-off cycles and a total of more than 
1300 hours of thruster operation at a 4 5 mN thrust level Cathode 
tin heater powers required for starting and keeper voltages 


remained well within acceptable limits. The discharge chamber 
utilization and electrical efficiency wara naarly constant over tha 
duration of tha test It was concluded that on-off cyclic operation 
by itaaif does not appreciably degrade starting capability or 
performance of tha 8-cm EMT. Author 


N78-21208*# National Aeronautics and Spaca Administration. 
Lawia Research Canter. Cleveland. Ohio. 

PLANNED FLIGHT TEST OF A MERCURY ION AUXILIARY 
PROPULSION SYSTEM. PART 2; INTEGRATION WITH 
MOST SPACECRAFT 

Rodney M. Knight 1978 16 p refs Presenttd at the 13th 
Intern. Elec. Propulsion Conf.. Sin Diego. Calif. 26-27 Apr. 1978: 
sponsored by AIAA end OGLR 

(NASA-TM-78889: E-9S99) Avail; NTIS HC A02/MF A01 
CSCL 21C 

Tha objectives of the Right test end • description on how 
those objectives are in support of an overall program goal of 
attaining user application were described. The approach to 
accomplish mint wss presented at it applies to integrating the 
propulaion system with the host spacecraft A number of known 
interface design considerations which effect the propulsion system 
end tha spacecraft were discussed. Analogies ware drawn 
comparing the relationship of tha organization! involved with 
this flight teat with those anticipated for future operational 
missions Tha paper also expanded upon objectives, system 
description, mission operations, and measurement of plume 
effects. Author 


N78-21211*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

LIQUID ROCKET ENGINE SELF-COOLED COMBUSTION 
CHAMBERS Space Vehicle Design Criteria 

Sap 1977 130 p refs 

(NASA-SP-8124) Avail NTIS HC A07/MF A01 CSCL 21 H 
Self-cooled combustion chambers »-« chambers in which 
the chamber wall temperature is co -rolled by methods other 
than Ruid Row within the chamber wall supplied from an external 
source In such chambers, adiabatic wall temperature may be 
controlled by use of upstream fluid components such as the 
injector or s film-cooiint ring, or by internet flow of sen -contained 
materials: eg. pyrolysis gas flow in charring ablator*, and tha 
flow of infiltrated liquid metals in porous matrices. Five types of 
self-cooled chambers are considered m this monograph. The 
name identifying the chamber is indicative of the method 
(mechanism) by which the chamber is cooled, as follows: ablative; 
radiation cooled: internally regenerative (Interegen). heat fink; 
adiabatic wall Except for tha Interegen and heat sink concepts, 
each chamber type is discussed separately A separate and final 
section of the monograph deals with hast transfer to the chamber 
well and traati Stanton number evaluation, film cooling, and 
(ilm-cooUnt injection techniques, since these subjects are common 
to ell chamber types Techniques for analysis of gas film cooling 
and liquid film cooling are presented. Author 


N7B-2214S*# National Aeronautics and Spaca Administration. 
Lewis Research Canter. Cleveland. Ohio. 

CLOSED LOOP SOUR ARRAY-ION THRUSTER SYSTEM 
WITH POWER CONTROL CIRCUITRY Patent A ppRcadon 

Robert P. Gruber, inventor (to NASA) Filed 29 Mar. 1978 

20 p 

(NASA-Case-LEW- 12780-1; US- Petent-Appl-SN-89 13701 Avail: 
NTIS HC A02/MF A01 CSCL 21C 

A solar array-ion thruster system is described which includes 
e power control circuit that permit* us* of the thruster itself in 
operating the solar array at iris maximum powsr point The 
powsr control circuit, connsctsd bstwssn tha tolar array and 
the ion thruster and receiving voltage and currant signals from 
tha former, muttiptie* the voltage and current signal* together 
to produce a power signal which is differentiated with -aspect 
to time. Tha differentiator output is detected by a zero crossing 
detector and. after suitable shaping, the detector output •* 
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phaaa compared with a ctrsk in a phase demodulator AnMagrmor 
itdivM iio output from Ur* phase demodulator whan th* operating 
point it at th# maximum power point, but it driven tow art the 
maximum powtr point for non-optimuM oporation. A ramp 
ganarator provides minor variations in th* ba am currant rafaranca 
signal produced by th* integrator in order to obtain th* that 
derivative of power. NASA 


N7S- 23142*| National Aaronautica and Space Administration 
Lawia Reaearch Center. Cleveland Ohio. 

A MECHANICAL THERMAL AND Ilf CTftICAL PACKAQ 
tNO DEMON FOR A PROTOTYPE POWER MANAGEMENT 
AMO CONTROL SYSTEM FOR THE SO cm MERCURY ION 
THRUSTER 

G Richard Sharp. Lou it Gadeon. Jon C Oglabay. Francia S 
Shaker, and Clifford E Siegert 1B78 31 p raft Presented at 
the 13th Intern Elec Propulaion Conf. San Diego. Calif.. 
25-27 Apr. 1978; aponso.ed by AIAA and OGIR 
(NASA-TM-78862. E-9593) Avail NTIS HC A03/MF A01 
CSCL 21C 

A prototype electric power management and thruater control 
ayatem for a 30 cm ion thruater it described The system meets 
all of the requirements necessary to operaty a thruster in a fully 
automatic mode Power input to th* system can vary over a 
full two to on* dynamic range (200 to *00 V) for th* solar 
array or oth*r power source The power management and control 
system is designed to protect th* thruater. the flight system 
and itself from arcs and is fully compatible with standard 
spacecraft electronics Th* system is easily integrated into (light 
systems which can operate over a thermal environment ranging 
from 0.3 to 5 All. The complete power management and control 
system measures 45.7 cm (18 in ) x 16 2 cm (6 in.) x 114.8 cm 
(45 2 in ) and weighs 36 2 kg (79 7 lb) At full power the overall 
efficiency of the system is estimated to be 87 4 percent Three 
s, 'Stems are currently being built and a full schedule of 
environmental and electrical testing is planned. Author 


N78-23143*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

A 30-cm MERCURY ION THRUSTER PERFORMANCE WITH 
A 1 kW CAPACITOR-DIODE VOLTAGE MULTIPLIER BEAM 
SUPPLY 

F F Terdan and W T Harngill. Jr 27 Apr 1978 17 p refs 
Presented .it the 13th Intern Elec Propulsion Conf , Sen Diego. 
Calif, 25-27 Apr 1978 sponsored by AIAA and DGIR 
(NASA TM 78864; £9S£5; AIAA Paper-78-686) Avail: NTIS 
HC A02/MF A01 CSCc 21C 

A I kW solar arrty and capacitor-diode voltage multiplier 
converter (S/A COVM) ivas successfully integrated with e 30 cm 
diameter mercury ion th uster system to provide ion beam power 
Measurements were me te to compare steed 1 / state end transient 
response performance o a conventional budge converter with 
the S/A CDVM convene- used for the i on beam supply The 
ability to recovei from sci sen to accelerator arcs end promptly 
re establish stable thruster performance was demonstrated Solar 
array transient response to thruster arcing was measured Author 


N78 23144*! National Aeronautics and Space Administration 
Lewis Reseerch Center. Cleveland. Ohio 

SENSITIVITY OF 30-cm MERCURY BOMBARDMENT ION 
THRUBTER CHARACTERISTICS TO ACCELERATOR GRID 
DEMON 

V K Rewlm 1978 29 p refs Presented at the 13th Intern 
Elen Propulsion Conf Sen Oiego. Calif. 25-27 Apr 1978; 
sponsored by AIAA end DGLR 

(NASA TM 78861; E 95P ., AIAA Paper 78-6681 Avail NTIS 
HC A03/MF A01 CSCL 2 1C 

The design of ion op lies lor bombardment thrusters st-ongly 
influences overall perfori ience and i.'etime The operation o( a 
30 cm thruster with accelerator grid c.nen a'ee fractions tanging 
from 43 to 24 percent was evaluated and compered with 
expenmental and theoretical results 'on optics properties 
meesu'ed included the beem current extraction capability, the 
minimum accelerator grid voltage to prevent beckstreaming, ion 


beimtet diameter et * function of rediel position on th* grid 
and accelerator grid hot* diameter, and th* high energy, high 
angi* ion beem edge location. Diechaig* chamber proparti** 
evaluated were prapeHent utihtarion efficiency, minimum discharge 
power per beam amp. and minimum discharge voltage. Author 


N 78- 28 173*1 National Aaronautica and Space Administration 
Lewis Reaearch Center. Cleveland. Ohio. 

INVESTIGATION OF THE EFFECT OF CERAMIC COATINGS 
ON ROCKET THRUST CHAMBER LIFE 
R. J Quentmeyer. H. J. Kasper, and J. M. Kazaroff 1S7B 
26 p raft Presented et th* 14th Propulsion Conf.. Las Vegas. 
Nev. 25-27 Jul 1978; sponsored by AIAA and th* Sac. of 
Automotive Engr. 

(NASA- TM 78892; E-9630: AIAA-Fapet-78-1034) Avail: NTIS 
HC A03/MF A01 CSCL 21H 

Cylindrical rocket thrust chambe. cylinders wars costed with 
e 0.203 mm (0.008 in.) layer of zirconium oxide using a process 
that employed elect rodepotit ion of metal to s spray coated 
mandrel The cylinders were cyclically tested using hydrogen 
oxygen propellants at a nominal chamber pressure of 
4 14 MN/sq m 1600 psia) to show th# effect of the coating 
on life Both cylinders failed prematurely due to causes unrelated 
to the coatings. Post destructive analyst* showed no cooling 
patsnge wall deformation. Where erosion of th* coating occurred, 
the coating thickness stabilized at 0 061 mm (0 0024 in ) within 
80 cycles and temained well adhered throughout the tests 

Author 


N7B-27170*| National Aeronautics and Spec# Administration. 
Lewis Research Center. Cleveland. Ohio. 

STATUS OF THE NAEA-LEWIE RESEARCH CENTER 
SPACECRAFT CHARGING INVESTIGATION 

N. John Stevens. Frank 0. Berfcopsc. and Carolyn K. Purvis 1978 
26 p refs Presented et the Spacecraft Electromagnetic 
Compatibility Seminar. Noordwiik, The Netherlands. 24-26 May 
1978: sponsored by the European Space Reaearch and Technology 
Centre (ESTEC) 

(NASA-TM-78938: E 9682) Avail: NTIS HC A02/MF A01 
CSCL 22B 

Th* technology necessary to control the tbeolute and 
differental charging of spacecraft surfaces is detailed for 
developing ground simulation facilities, characterizing th* charging 
and discharging characteristics of spacecraft materials, deriving 
analytical modelling toots and issuing design guideline documents. 
Facilities were developed and testing of various materials wes 
completed Comparisons between experimental results, space 
results and predictions from models were made. Harness transient 
monitors were flown on satellites. G.G. 


N7S-27174*| National Aeronautics and Space Administration. 
Lewis Research Center Cleveland. Ohio. 

PERFORMANCE OF A THERMIONIC CONVERTER MODULE 
UTILIZING EMITTER AND COLLECTOR HEAT PIPES 

Ench Kroeger. James Morris. Gabor Miskolczy (Thermo Election 
Cor p ), David P Lieb IThermo Electron Corp ). and Douglass B 
Goodale IThermo Electron Corp ) Jun 1978 3B p refs 
(Contract NAS3 20270) 

(NASA TM 78941: E-97051 Avail NTIS HC A03/MF A01 
CSC l 10A 

A theimionic convertor module simulating a configuration 
loi an out-of-core thermionic nuclear reactor was designed, 
fabricated, end tested Tiie module consists of thiee cylindrical 
thermionic converters Th# tungsten emittei of th* converter is 
heated by a tungsten, lithium treat pipe Th# emitter heat pipes 
are immersed in a furnace, insulated by MULTI- FOIL thermal 
insulation, and heated by tungsten radiation filaments The 
performance of each thermionic converter was characterized 
before assembly into the module Dynamic voitagr current curves 
were taken using a 60 Hz sweep and computerized data acquisition 
over z range of emitter, collector, and cesium- reservoir tempera- 
tures An output power of 215 W was observed at an emitter 
temperature of 1750 K and a collector temperature Of 055 K 
for a two diode module With a three diode module, an output 
power of 270 W wes observed at an average emitter temperature 
of 1800 K and a Collector temperature of 875 K J.M S 
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NTMIlU'f National Aaronautica and Spaca Administration 

Lawn Wa aaa tch Cantar. Ctavaland. Ohio 

LIQUID ROCKfT fNQIWC AXIAL-FLOW TUR80RUMR8 

fPWit UMpi wtMnl iwwmow r iwfwWOUf 

0 0 Schaar. M C Huppart IRocketdyna) F Vitan (Agrojat 
Liquid Rockat Co ). J. Farquhar (Aarotat Liquid Rockat Co l. and 
RuaaaU B. Keller. Jr. ad Apr 1978 127 p raft 
(NASA SP 81261 Avail NTIS HC A07/MF A01 CSCl 21H 
The aaial pump is considered in terms of the total tur- 
bopump assembly Stage hydrodynamic design, pump rotor 
assembly, pump materials for liquid hydrogen applications, and 
safety factors as utilised in state of the an pumps are among 
the topics discussed. Axial pump applications are included 

J.M.S 


A78-32734 • A Planned flight test of a mercury ion auxh'ary 
propulsion system. I - Objectives, systems descriptions, and mission 
operations. J. L. Power (NASA, Lewis Research Center, Cleveland, 
Ohio). American Institute of Aeronautics and Astronautics and 
Deutsche Cesellschaft fur Luft und Raumfahrt. International Elec 
trie Propulsion Conference, 13th, San Diego, Calif, Apr 25-27, 
1978, AIAA Paper 786471. 45 p. 22 refs. 

A planned flight test of an 8-cm oiameter, electron 
bombardment mercury ion thruster system is described. The primary 
objective of the test is to flight qualify the 5 mN thruster system for 
auxiliary propulsion applications. A seven year north-south station 
keeping mission was selected as the basis for the flight test opetating 
profile. The flight test, which will employ two thruster systems, will 
also generate thnistei system space performance data, measure 
thruster-spacecraft interactions, and demonstrate thruster operation 
in a number o‘ operating modes. The flight test is designated as 
SAMS0-601 and wilt be flown aboard the Shuttle-launched Air 
Force Space Test Program P80-1 satellite in 1981. The spacecraft will 
be 3 axis stabilized in its final 740 km circular orbit, which will have 
an inclination of at least 73 degrees. The spacecraft design lifetime is 
three years. (Author) 


A78-32735 * Planned flight test of a mercury ion auxiliary 

propulsion system. II • Interyation with host spacecraft. R. M. Knight 

(NASA, Lewis Research Center, Cleveland, Ohio). Amerce, in Institute 
of Aeronautics and A stronautes anti Deutsche Gesellschafi Par Luft- 
und Raumfahrt, International Electric Propulsion Conference, 13th, 
San Diego, Calif, Apr. 25 27, 1978, AIAA Paper 78 647-11 15 p. 5 
refs. 

This is part II of a three-part paper describing the approved 
flight test of a mercury ion auxiliary propulsion system. The 
objectives of the flight test are summarized with reference to user 
application. The approach to accomplishment is presenter! as it 
applies to integrating the propulsion system with the host spacecraft, 
l/SAF's jTP P80-1, A number of known interface design considera- 
tions which affect the propulsion system and the spacecraft are 
discussed. Finally, analogies are drawn comparing the relationship of 
the organizations involved with this flight test with those anticipated 
for future operational missions. Attention is given to the viewpoint 
of the project office. (Author) 


A78-32736 * 5200 cycle of an 8-cm diameter Hg ion 

thruster. M A. Mantemeks ami E. G. Wmtucky (NASA, Lewis 
Research Center, Cleveland, Ohio). American Institute of Aero 
mute's and Astroisiuncs and Deutsche Gesellschaft fat Luft- und 
Raumfahrt, International Electric Propulsion Conference, 13th, San 
Diego, Cahf, Apr. 25 27, 1 978, AIAA Paper 78 649 26 p, 12 refs. 

An accelerated cycle test was conducted in which an 8-cm 
Engineering Model Thruster (EMT) prototype successfully completes! 
5200 on off cycles and a total of more than 1300 houts ot thruster 
operation at a 4.5 r- \ thrust level Cathode lip heater powers 
restored for startinq anti keeper voltages remained well within 
acceptable limits The discharge chamber utilization and electrical 
efficiency wive nearly constant over the duration of the test. It is 
concluded that on oil cycl-c operation try itself does not appreciably 
degrade starting capability or performance of the 8-cm EMT. 


A7 8-32743 * 4 Status of SERT It spacecraft and ion thrutt an 
- 1978. W. R. Kerslake and L. R. Ignaczak (NASA, Levis Research 
Center, Cleveland, Ohio). American Institute of Aeronautics and 
Astronautics and Deutsche Gesellschatt fur Luft und Raumfahrt. 
International Electric Propulsion Conference, 13th. San Diego, Calif. 
Apr. 2527, 1978, AIAA Paper 78662 7 p. 6 refs. 

The historical record of the SERT II spacecraft end km thruster 
systems for 8 years since the February 1970 launch is reviewed. The 
original SERT II mission, one year duration, was planned with the 
spacecraft in a continuous sunlight orbtt to orovidt continuous solar 
power. An extended mission, using intermittent power available trom 
an earth shadowed orbit h« been performed during the past 5 years 
while waiting for the orbit to change again to continuous sunlight in 
early 1979. Continuous thruster testing is planned in 1979. Both 
spacecraft and ton thruster systems are near-fully functional when 
the solar array is illuminated. Thruster system 2 is fully operational. 
Thruster system 1 continues to demonstrate relight capability, but 
the high-voltage-grid short remains. (Author) 


A78-32745 * « Effect of facility background gases on internal 
eroson of the 30-cm Hg ion thruster. V. K. Rawhn and M. A. 
Manteniekv 'NASA, Lewis Research Center, Cleveland, Ohio). 
American Institute cl Aeronautics and Astronautics and Deutsche 
Gesellschaft fur Luft- und Raumfahrt, International Electric Propul- 
sion Conference, 13th, San Diego, Calif., Apr. 25-27, 1978, AIAA 
Paper 78 665. 30 p. 26 rets. 

One life limiting phenomenon of mercury bombardment 
thrusters is sputtering erosion of the upstream side of the molyb- 
denum screen q id by discharge chamber ions. Data were obtained 
which revealed that rhe screen grid erosion was very sensitive to the 
partial pressure of certain oackground gases in the space simulation 
vacuum facility. The results of tests conducted to evaluate this effect 
are presented. An estimate of the screen grid etosu-n in space was 
made which showed that adequate lifetime for proposed missions 
exists. (Author) 


A78-32747 * « Sensitivity of 30-cm mercury bombardment 
ion thruster characteristics to accelerator grid design. V. K. Rawlin 
(NASA. Lewis Research Center, Cleveland, Ohio). American Institute 
of Aeron.iutics and Astronautics and Deutsche Gesellschaft fur Luft- 
und Raumfahrt, International Electric Propulsion Conference, 13th 
San Die go, Cahf., Apr. 2527, 1978, AIAA Paper 78-66P. 28 p. 20 
refs. 

The design of ion optics for bombardment tfvusters strongly 
influences overall perloimance aixf lifetime. The operation of a 
30cm thruster with accelerator grid open area fraettons tanging from 
43 tn 24 percent, was evaluated and compared with previously 
published exoerimentat and theoretical remits. Ion optics proper ties 
meaaired included the beam current extraction capability, the 
minimum accelerator grid voltage to prevent backstreaming, ion 
beamlet diameter as a function of tatilal position on the grid and 
accelerator grid hole diameter, and the high energy, high angle ion 
beam edge location. Discharge chamber pttqser ties evaluated were 
ptopcllant utilization efficiency, minimum discharge power pet beam 
amp, and minimum discharge voltage. (Author) 


A78-32750 * a Investigation of high voltage specec-xft system 
interactions with plasma environments N J. Stevens, F. D 
Berkopec, C, K. Furvis, N. Grier, and J. Staskus (NASA, Lewis 
Research Center, ClevelarvJ, Ohio). American Institute of Aero 
Parities and Astronautics and Deutsche Gesellsi haft fur Luft und 
i.auinfabn International Elertric Propulsion Conference, 13th, San 
Diego, Calif , Apr. 2C V. 19/8. AIAA Paper 78 67? 14 p. 29 refs. 

The exposure of high voltage spareciatt systems to the charged 
particle environment nf space can produce interactions that will 
influence system O|seration, An experimental investigation of these 
interactions has been undertaken for insulator and conductor test 
sui lares biased up to plus or minus 1 kV in a simulated low t vilh 
orbit changed [sarticle environment. It has been found that these 
interactions ate cotstrolled by the insulator surfaces sui rounding the 
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biased conductor*. For positive applied voltages the electron current 
collection can bo enhanced try the insulators. For negative applied 
voltage* the insulator surface confines the voltage to the conductor 
region, this can cause arcing. Understanding these interactions and 
the technology to control their impact on system operation it 
essential to the design of solar cell arriys for ion drive propulsion 
applications that use direct drive power processing. (Author) 


A/8327S2 * n The Plasma Interaction Experiment /PI X/ 
Description and flight qualification test program. L. R. Igneczak, F. 
A. Haley, E. J. Domino, D. H. Culp, and F. J. Shaker (NASA, Lewis 
Research Canter, Cleveland, Ohio). American Institute of Aero- 
nautics and Astroneutia and Deutsche Gesellschaft fur Luft ■ und 
ftaumfahrt. International Electric Propulsion Conference, 13th, San 
Diego. Calif., Apr. 2537. 1978, AIAA Paper 78674. 19 p 

The Plasma Interaction Experiment (PIX) it a battery powered 
preprogrammed auxiliary payload on the Landsat-C launch. This 
experiment it part of a larger program to investigate space plasma 
interactions wi^h spacecraft surfuces and components. The varying 
plasma densities encountered during available telemetry coverage 
periods are deemed sufficient to determine first order interactions 
between the space plasma environment and the biased experimental 
surfaces. The specific objectives of the PIX flight experiment are to 
measure the plasma coupling current and the negative voltage 
breakdown characteristics of a solar array segment and a gold plated 
steel disk. Measurements will be made over a range of surface 
voltages up to plus or minus 1 kilovolt. The orbital environment will 
provide a range of plasma densities. The experimental surfaces will oe 
voltage-biased in i preprogrammed step sequence to optimize the 
data returned for each plasma region and for the available telemetry 
coverage. (Author) 


A 78-32754 • # A review of electron bombardment thruster 
systarm/spacecraft field and pvticle interfaces. □. C. Byers (NASA. 
Lewis Research Center. Cleveland. Ohio) American Institute of 
Aeronautics and Astronautics and Deutsche Gesellschaft fiir Luft- 
und ftaumfahrt. International Electric Propulsion Conference, 13th, 
San Diego, Calif.. Apr. 25-27, 1978. AIAA Paper 78-677. 36 p. 76 
refs. 

This paper collates and summarizes information on the field and 
particle interfaces of electron bombardment ion thruster systems. 
Major areas discussed are the c-npropellant particles, neutral 
propellant, ion beam, low energy plasma, and fields. Spacecraft 
functions and subsystems reviewed are solar arrays, thermal control 
systems, optical sensors, communications, science, structures and 
materials, and potential control. An appendix is included to facilitate 
identification of specific interaction areas. (Author) 


A78327S9 • ri A mechanical, thermal and electrical packaging 
design for a prototype power management end oontrol system for 
the 30 cm mercury ion thruster. G. R. Sharp, L. Oedeon, J. C. 
Oglcbay, F, S. Shaker, and C. E. S jgert (NASA, Lewis Research 
Center. Cleveland, Ohio). American Institute of Aeronautics and 
Astronautics and Deutsche Gesellschaft fur Luft - und itaumfahrt, 
International Electric Propulsion Conference, 13th. San Diego. Calif., 
Apr. 25 37, 1978. AIAA Paper 7S585 31 p 12 refs 

A prototype Electric Power Management and Thruster Control 
System for a 30 cm ion thruster has been built and is ready to 
support a first mission application. The system meets all of the 
requirements necessary to operate a thruster in a fully automatic 
mode. Power input to the system can vary over a full two to one 
dynamic range (200 to 400 V) for the solar array or other power 
source. The Power Management and Control system is designed to 
protect the thruster, the flight system and itself from arcs and is fully 
compatible with standard spacecraft electronics. The system is 
designed to be easily Integrated ir..o flight systems which can operate 
over a thermal envrronment ranging from 0.3 to 5 AU. The complete 


Power Msnegemtnt and Control system measures 46.7 cm x 15.2 cm 
x 1 14.6 cm and wtighs 36.2 kg. At full power the overall eff iciencv 
of the system It estimated to be 87.4 percent. Three systems are 
currently being built end a full schedule of environmental and 
electrical testing it planned. (Author) 


A 78-3 2760 * H 30-em mercury ion thruster performance with 
• 1 kW oepeertof -diode voltage multiplier beam supply. F. e . Terdan 
and W. T. HarrigHI, Jr. (NASA, Lewis Research Center Cleveland. 
Ohio). American Institute of Aeronautics and Astronautics and 
Deutsche Gesellschaft fur Luft- und ftaumfahrt. International Elec- 
tric Propulsion Conference, 13th, San Diego, Calif., Apr 25-27, 
1978. AIAA Paper 78-636 . 16 p. 19 refs. 

A 1 kW Solar Array and Capacitor-Diode Voltage Multiplier 
Conv.rter (S/A-COVM) has been successfully integrated with a 30 
cm-diameter mercury ion thruster system to provide ion beam 
power. Measurements were made to compare steady state and 
transient response performance of a conventional bridge converter 
with the S/A-CDVM converter used fo r the ion beam supply. The 
ability to recover from screen to accelerator arcs and promptly 
re-establish stable thruster performance was demonstrated. Solar 
array transient response to thruster arcing was also measured. 

(Author) 


A 78-32 768 * < Diagnostic evaluations of a beam-shielded 
8cm mercury ion thruster. S. Nakanishi (NASA, Lewis Research 
Center, Cleveland, Ohio). American Institute of Aeronautics and 
Astronautics and Deutsche Gesellschaft Hr Luft- und ftaumfahrt. 
International Electric Propulsion Conference, 13th, San Diego, Calif., 
Apr. 25-27. 1978, AIAA Paper 78-702 24 p. 8 refs 

An engineering model thruster fitted with a remot »'■/ actuated 
graphite fiber polyimide composite beam shield was tested n a 3- by 
6. 5-meter vacuum facility for in-situ assessment M beam shield 
r fleets on thruster performance. Accelerator ..‘rain c:*rr«r-t (-«.'■ 
trali/er floating potential and ion beam float. .ig potential increased 
slightly when the shield was moved into position. A target exposed 
to the low density regions of the ion bean was used to map the 
boundaries of energetic fringe ions capable of sputtering. The panicle 
efflux was evaluated by measurement ot film deposits on cold, 
heated, bare, and enclosed glass slides. (Author) 


A7832773 * H Pulse ignition characterization of mercury ion 
thruster hollow cathode using an improved pulse ignitor. E. G. 

Wintucky and R. P. Gruber (NASA, Lewis Research Center, 
Cleveland, Ohio). American Institute of Aeronautics and Astro- 
nautics and Deutsche Gesellschaft fur Luft und ftaumfahrt. In ten 
tional Electric Propulsion Con.erence, 13th, San Diego, Calif, Apr. 
25-27, 1 978, AIAA Paper 78 709. 19 p. 12 refs. 

An investigation of the high voltage pulse ignition characteristics 
of the 8-cm mercury ion thruster neutralizer cathode identified a low 
rate of voltage rise and long pulse duration as desirable factors for 
reliable cathode starting. Cathode starting breakdown voltages were 
measured over a range of mercury flow rates and tip heater powers 
for pulses wiih f've different rates of voltage rise. Breakdown voltage 
requirements for the fastest rising pulse (2.5 to 3.C kV/microsec) 
were substantially higher (2 kV or more) than for the slowest rising 
pulse (0.3 to 0.5 kV/microsec) for the same starting conditions. The 
paper also describes an improved, low impedance pulse ignitor circuit 
which reduces power losses and eliminates problems with control and 
packaging associated with earlier designs. (Author) 


A 78-327 76 • i; Evolution of the 1-mlb mercury ton thruster 

subsystem. W R. Kerslake and 8 A Banks (NA?A, Lewis Research 
Center, Cleveland, Ohio). American Inst'-tute Aeronautics and 
Astronautics and Deutsche Gesellschaft fur Luft - und ftaumfahrt, 
International Electric Propulsion Conference, 13th, San Diego, Calif., 
Apr. 2527, 1978, AIAA Paper 78 7118. 24 p. 30 refs. 

A general description and review of the auxiliary Electric 
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foopukion program, which lad id tha pr s Mnt 1-ddb lil nNI 
emitter tysMm. a priwrtad. Tha davstoomental history. per- 
formance. and maior IiMwi of each c o m ponen t of tha t y s tsm an 
traced rarer (he pact 10 yean Mayor componanci include the fran 
dwmetar on ttmjttrr. the p ow er processor, and the propellant 
iwnoi and distribution system. (Author' 


A78-4Q928 * « Co in at eat on M e at apt iii ee a n foe rpaca 

power appUcattonC. H £. Enclidi MASA. Leant W e t aat cf i Center. 
Cleveland. Ohio) Journal of Cougy. voi. 2. May-Jura 1978. p 191. 
192. Authors’ Reply, p. 192. 
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*ns hc Aoe/MF aoi eset 


Several thrust rni a a daeign concepts worn eval u ated and 
compared uamg the toacrhcahona of the moat achron cad 30 cm 
angwaanng modal thru - ~ v* the technology boat Tha eetenamns 
m thruster performs, .ce furred for the HaBey’s carnal m— a n 
ware deleted and ahynatwa thrust eysam c o n ca pt a warn 


designed Conft r ma u on laateig and anatysw of ihrustor and 
ptrrer prpc aa ai ng components ware perfor m ed. and tha trarfodrty 
of .tahafpng aatrmda d partormanca raOLaai n an tt araa vanhed A 
bast'me dewgn was t sls cr od from the- sMaiimtiisa consrdsrad. 
and tha design anaty ea and documantanon warn rahnad A 
program developme nt plan was ter muH Si d dial ou lh na s the war* 
shuchi-e coneetered nacaasary for developi n g. qu s Mymg. and 
tebncating tha foght hardware Sot the h aao te w thrust e y v mm 
wahm the tuna frame of a protect to randaeyous wdh Hadsys 
comet An aaeaas ma n t was made of tha coats and naba a m o c i at a d 
rrdi a tranelme thrust system aa provtdad to tha m m n en piop cl 
under tivs i<iai< Otrcal procuramants and mtarlacas ware ide n phed 
and dahnac' Results are presented Author 
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C Benson R _ McGrath rt M MartmaOr T L Lmaanbardt 
and J R Baattw Sap 1977 110 p refs Prepared m cooparabon 
with Hughes Spate ard Commurwcabons Group Los Angelas 
(Corn-act NAS3 20395. 

• NASA CP 135280 AveJ NnS HC A08, MF AOI CSCl 

21C 

Several on thrust lystam da sign concepts ware evalua t ed 
and compered ev»ng lha spscrhcauons of me moat advanced 
30 cm eng-noenng modd ttuustar as the technology base 
Emphasis was placed on relatively mgh powe r mat an y 60 to 
too kW such as a Haley s comat randarvous Tha htamom 
m thruster performan c e required lo» tha Natty » comat raw" 
wa-r dehned and u-temetrve (h'ust system concepts warn deig n ed 
•o .afferent SetaN for comparing maae afherancy 'ei n bdi t y 
structure and Thermal ch*#ecte«etics Confirmation Mating and 
anar.sn of th/votm and power procaaamg components wan 
performed A Mkiine de s ig n was f steeled from the sRems t w el 
considered and r<e design anatysw and documantahon ware 
tafmad Tha hrtauna thrust vyttbm design features modular 
cchst'scuon c J«*»*trcnai power proceesmg snd e concentrator 
w <• '".or. pc and .s dewgne:' to mtertace wdh the Spece 

f -g * dasewpment plan waa formulated the! outhnes 

me v. ■ consdfered nocescsry for derei oping the Ngtd 

hardw 5 a fo- trv. oevehne thrust system of e natal to randetvous 
Wdh Hasty s costal during OacemOe 1985 Author 


MW>ttM9V TRW Oafonaa and Spaoa S y s te rna Group. R ad ow P o 
baoeh. CaM 

7URHT MMMWW 8TUOV EM B«M 1 Ns 1 9 m. 
1927 

J M Soban. Jr . 8 2as tan. A Cola. G Rnsit f . pod G K. K o m atsu 
1 Dec 1977 199 p tab 
tCgrdract NAS3- 302971 

INASA-CR 1362781 Asad NTIS HC AQ6/MF AOI CSCL 
21C 


stejafo-bomi tlR* MM of an 9-cm maicu ty ton thr u tter woe 



■09- 12122*# Syanms Soonoa and SoRwna u Ms CaM 



OonaM E Parts and ss Kao Aug 1877 289 p tub 
(Contract NAS3 20119) 


(NASA CR 136257 SSS R 78-34201 Aval NTIS 

HC A12/MF AOI CSCL 21C 

Tha a«»e» of ewosactMtw at spacecraft generated ana naturaiy 
o ccur ring pfosmos wdh lORspS sofor array co m pone n ts on 
an a dvan c ed eofor atactnc propufown tpsun pmpoaad for dtp 
HaOey t Comal nsndanrous mweton was mvaatrgatad The 
spacecraft generated plasma I, n i tw t t of mprowy ions snd 
nat rt iMi tm g t l a cti ons la s M H r i g ham dm operanon of mn thwatar* 
(dM cherga-eachangt plawno) and ansoctasad haPww coMode 
nautrahaam Que rn w ry s i w d b erv gwan for the paraarhc currants 
and pew at co^fod mto Mfor arrays wdh voRsgs head ■ a 
function ef po siti on on tha array Atdhot 


■79-13123*# Colorado State Unw Fort Codew Oapt of 
MochotucM Engmoonng 

CtMMkEKNMM PLA9MA 99M9M1SO n M ION 
H ID M9T99 Repast 1 Mae 1979 - 31 Doc- 1977 

Harold R Kaufman Dec 1977 41 p raft 
(Grant NeG 3038) 

(NASA CR 1383181 Avaf NTIS HC A03/MF AOI CSCL 
21C 

The charge e e c hange p fet m e ge n mm Ml by an ton Th i u aM' 
was nresti gated t^aneitwttbi uamg both 5 cm and 18 cm 
dimeters Rttidtt ore shown for wide rangee of raMol Pawnee 
from die mrusM and je#a horn dw bnam dea ct ion Cu noM n s- 
Pone of MM eni m ev n eru as wad as it a t t nr a Nom Me Mmtsar 


was ob ta med A calcidafn pracaduie and a is m pM i tt rU Mu n ii 
of chargs aec h a n ge pl as m a danerty and s stu t atm n s la crron omen, 
density ara mdu dad Author 


WTO- 19*87*# Coro, v, Mata Unr Fort CoWns DvcN of 

Mochan«a< tngnaa’mg 

RWRCURT ION TMAU8TK8 RE MARCH. 1977 Annual 
Report. 1 Dec 1978 I Ope 1977 

ftu J Wrfour Dec (977 163 c mtc 
.Grant NCR 06 002 t(2 

(NASA CR 1353(7) Aval NUS HC A09/WF AOI CSCL 
2IC 

Trw maasutao «n Deem dnrergmre charactanslts o» two 
and tnraa-god mud aperture accafarator s,«fosn> are presented 
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tagseA* o*4k 9 A nuAtaiMicfi modal of dMCNado cfwnbo 

«* ICO n g IMI yMfal m es tim a t i n g pvfanmnct ot taiga 
diwiotof and/ ot <•«**> i^ot^K npfaw ifaKM A moot 


daaritomg ttw ptodvchea ot amend tn otac e lai natogen m mo 
tfVMStofO o iiw l mort Anita* 


H75 tAIM*# TfWt O d wo> on Soft $»wtn» Wodoodo 

Im i Co*f 

fM CMMf AUKMJMY fMmWM APPLICATIONS 
ANO UTTMOATIOai STIiOV 

$ ZoAor> Od 7 Joi ft77 210 p oh 

tComroci «AS3-30H3> 

INASA C» »3S3?2 TWW 23W«Ot3 «U 00' At* NT'S 
HC AIJrMf AOI CSCl 21C 

Tty* H ao Ni do m t d te©m «pok4t«or of tte* 8 cm motcwnr 
•art-on on INjMV <t> WMd T wO fip#C<Ac 

H>*cm -**t A l»vuM»< a« tnM to p? 0 iid> 

r «*«d * < t mftprmjt*)* 4s c*4«Ki r4tM am] 

*»***«ctnm A Usom Manual w«t *♦»« p t tpyd dwer4»ng 

teem to mtrg r *t* tte* ih«u»tft to* *jS'U*f> t>*opyH»or o« 
yo t ynct wo ft o vi itertetvs By ^cepo»H<nQ 4>r i ng wti on an 
atHancad co^»’ T xjrucAi^' v t l M «a<Qn it»* av«-a^a V* «kM 

pav*>ad TCft*»*t by at*oot S? kg ! t#t 4> f < 3 * 1 100 kg 
12700 <>* tat***# **«.*' •*«< troftaKmp *vy< teartn# 

fc?n rnguwt . an Oa •Ntfl'ilfC *«to a peHof m»nc» ^*opA>s«on 

*r<o<>M*a f**f *» <or~v*t4»4* (*»• »»*>'• T>o<)u!«r 

«CMK4K*aft can Ur ayad kw t»t*> ^wk^^Ooou* and !os% 

♦a'tt c*©* ajxi*»at»on» tti* <m toqj»* ■nt'oOocad 

by rtya on p#rrr*t *11 j*#t* H>ac «c - #♦* po*n*oy nrtfb tt»* 

Ovkxxl n op**as^?n <*,'>**9 Th* taftSeCfcMy of 

*tl- n V *** thruaiat % n*utr asfce'ntyry to ^e:it«aKf at*on of 

cteff*^*ntiaa> ] Hat; *c aft wtecti at 9*o%»ncteec ou*> 

atUtuda rt**no€*ai»atad the * , **bng pfgg.am A^iho# 


NTS HOtfl «.ign*t w-wcf at* U««u CW 

fITCNOf 0 KHfOMMMQ SOLAS EUCTWC PNONUl 
SION TMSUST SrSTfM STUOT VOLUME 4 TMSUSTIS 
TECHNOLOGY EVALUATION famlfUmn 1«Fa* 29 Au* 
»*TT 

H i t>o^v.*v t • "♦e*»fr’0*na 1 Aeem*)* M fromeD 0 
C ffanuy * : Vili *') R M Mcr<4) * fc jnuntefkil 
ard j u s*p t <* ; 7 ’Q a r iK •“* cooper at*><* 

Vft*- *Aogh*» Spa* * **y) Ow^-ntwH Li ' 0 \* an A ngmi 

h > i i t has j r isv 

. •..-•• A t 3 !> 78 t A.* I fans He AOe. Mt Lot CSCL 

* * L 

S».» *. ^i*.u ' ill — c^Kniti •»«>« *i*fai«iKt »nd 

C’lHC-*’!'') V' ; I’-c* HI' ! -* jt K)v»ncr^ 30 I ^ 

r » Hr»' \ l , l*)f tie II *N# bitt t ipMH 

Him v~ V A' b*I. pgufi HMljOnk 40 to * OC I A 

lv,. t Ii 4 1 |-H| i I-.HH 4 - *nrti;iiei 'll# 4 tlflHiy'i ,r ihiuM** 
JH'lfV" *thi HQ-. Ht 'O' *M *•» I 0^*1 cn»lfci<H' h it 3*t>n«0 

>C'I? 4lt4 IH^C-.I- !» * .»* Hirim c ■ ' v D m OTHflom) n loA<i#rt 
Alt** *r« -'"1^4 1^ l*C*IT »II|#H| »’ *tni *tv ltlectv.1# 4HO 

thh-iii* il4>'(« st« v Cj»iTHrtT*tHir **%t i*© «rd I'lHi T ( .* 
»*■ *.»*r- •'ll |* ’VT >. ,-T> TVVfai IT 4 H»-l#i'in ATI C>*Hoim «0 A'MJ 

VlctTl l( -‘ AAl-lfa 4 ^ T»'»T' \r<t .jtAC'ITIKt 

MH it -‘-41* A SVHI4 liogr All vir^rt*-! Aotti *♦»* addiadtiv* I 
C'.h-VaV-th) •'** ' * *T ItTiy I A#ll I'* And <dOe v "^ r 't»tiOi‘ <AT«'* 

I# Ti#.! fl.T ' ia A-' - « t * 1 ill iTit#*" umign *«dte'*» nodul»i 
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•Ni i bMfatl tfvuit mfan ■ pmNN to tfn mMOti pioyoct 
mdoNipfan CnlicNiJtot uf iiioo t i tod intulits m w iSmtoSod 
and dalmad Author 


NTS- 1S1SV*# CotorKk) State Unn Fort CoNwa Oapt ot 
M a d an« r «l [ n g ntm ng 

INCUT OAS THSUSTESS Artml Na>« t. 1 Aus ISM - 
M JM tST7 

Harold A Kaulman Jut t*7T 78 p rah 
i Giant NaC 30' n 

(NASA CR t3S22«t A«*a NTIS HC A05/MF AOt CSCL 
2 1C 

iron aeaea ptHnuUd) argon and aanon ara ot i m araa t aa 
(OttUt ahemetMa to tha uu_ai atactnc ttwuaaar pt opa4attN of 
marcuiv and caaaum Hafa* earned* data wara oMamad lor a 
•nda >anga ot apetenng condrtion* Soma taat cendtson* ga m 
plaama ettofatg xoitagaa at ot Baton tha tpttttatiwg thtaahoM 
Banc* maua patma tong ouaratmg I dal i i n aa All oBaant a lio m 
of faofaow . a l nod* opaiatmn mat* conatatant moth a aatgto 
thaory <V opataoon m «nfarcti a atgmhcam amount of tha total 
elect r on a tn namn « faom t o c afa ra d ernes mthtn the enhea Tlu* 
mode Ot ammaton * at*o auppottad by acannmg electron 
metoacopa pnmogtapA* that ntBcaaa local tamparaturaa at or 
noa> tha malting tempeietute of tha tungaten tip EaanmMal 
hoao«* cathode perfotmanca mt cortalatad tot two ortBca 
Arnirtm three man gaa propa B an t a and a range of Sow rates 
tor aach pt opaSam Tha baatc thaor/ lor the produ cti on of doubfar 
ontrad argon and aanon was com pta la d tapanmanl a l maaajta 
mantt a tha doubly K>n*tad fraction agtaa with theory wtchm 
about pfan oi mmua 20 parcadt High voltage notator* wore 
atudwd tot the p m pa baot toad tma The btoahdown voltage pat 
l ag ir ant iangad Itom 300 to ova) 500 V with argon Author 
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i a*». *m ■ i mw. wn 

J J Sato. L Y taouye end A O S cb ot n told Mar 1*77 
1.14 p 

tC« tract NAS3 19730* 

(NASA CR 138287 TRW JS014 6001 -TU-001 Aval NTIS 
MC A06/MF A01 CSCL 2IC 

An alactncal ow olww poatr pror— or m was ihagMd 
♦at in awl and isstsd aah a 30 c«n aairn ax 1 iw hr 
primary spaca p mpn to m Tha powe r rmraan M aaad tha 


l ha high power baam and dachaf^a aupphes A uamal o nial 
aanaa reeonent naita praoanad the aaaaaig paNar for the 
fun p aaa outputs Tha powar p i mao ao I aicludad a dagaal 
•naartaceune loprocees afl aiput commemto and artamal tetoraetry 


w a n a central computer system Tha electrical p»o «wa and 


naa A dasrgn anahrwa lor tha a toct nca f prototypa xtatoop r eai M e l 
on rhe componaM wa^ii lorian part count and rebabAey 
aabmase Tha ele ct r o, el p roeotype was taatad n a thermal va cuu m 
anv a onrrant Inta grabon nan wa rn performed wr tt i a 30 cm 
•on sngovr and demonstrated operational conpatMry Electro- 
magnetic nterferenca data was also racordad an tbs jangn to 
provide Xitormeuoo for spacecraft integration Author 


MTt'ZOTiO'f TRW Delensa and Spaca Systems Gn»a>. Redondo 
B o sc h CaM Power Convarsron Electronics Dapt 

EXTCNOEO PERFORMANCE ELECTRIC MOPUUKM 
POWft PBOCfMOR DftlfiR STUDY VOLUME 1: 
EXECUTIVE SUMMARY Final Rap art. 1 May - » Oct. 
1*77 

J J Brass L Y Inouye and A D SchconlakJ Nov 1977 
83 p 

(Contact NAS3 204C3 

tNASs CR 135357 TRW 3 1 S26 GOO Vol 1 < Arm NTIS 
HC -35 MF A01 CSCL 2IC 

Sever a power process or design concepts were evaluated 
end cornpa-cd Emphavs was placed on a 30cm on ihruater 
powc' processor with a beam supply rating of 2 2AW to 10AW 
Extensions m power processor performance were defined and 
wate designed ,n suMcant detail to determine efficiency, 
component weight part count reliability and rNrtmaf control 
Preliminary c.ect \r design mechanical design and thermal 
analysts were performed c.n a 6hW power tianstor mer for the 
beam supply Br Mod mechanical structural and thertnal control 
configurations were evaluated for the power processor, and 
preliminary estimates ot mechanical weight were determined A 
program development plan was to' r elated that outlines tha work 
breakdown structure for tne development qualification and 
fabrication ot the power processor flight hardware Author 


N76 22146*# Taras A&t Un.v . Aingsvfte 

INVESTIGATION OF THE BURN! MG CONFIGURATION OF 
A COAXIAL INJECTOR IN A COMBUSTION CHAMBER 

J OHara Fab 1978 26 p refs 
• Grant NaG 3112! 

(NASA CR 135383) Avail NTIS HC A03/ MF A01 CSCL 
21H 

An analytical investigation was made into the stability of 
the burning configuration of a single coaxial injector surrounded 
by simVar injectors The Stability criteria was based on an average 
pressure difference eiong the boundaries of the adjacent stream 
tubas as rah "talari using Spaulding s numerical method The 
results mdicsts qualrut vety that there is s tendency for the 
injectors to have different burning configurations It * believed 
that the configuration achieved e landom however once the 
burning configuration ts established it is believed to persist 


NTSMZTTf Wo cf wsdy ne Cawogs Perk. CeM 

FMB M— Ml OF WIMP COB— MOTION ROCXET ENGINE 

FMBasstl JM Wf Dee. TBT7 

M C Voat Fab 1978 2 BO p refs 
i Contract KAS3 197131 

INASA CR 135358 RI/ROT8 1 14l Avail NTIS 

HC A13/MF A01 CSCL 21M 

A regeiwtabveiy coated LQX hydrogen staged combustion 
aaaanSilj ayitam web a 400 I expannon area retro noazfa eb te erg 
an 89 000 Newto n (20 000 pound) thruet regener a ovety cooled 
deuat chamber and 175 1 I Mtoitar noeita area anatymd aaae m b l v rl 
and tested Tha c o m po n e n t s tor dirt asse mb ly erdude two 
lpeHi/ torch oeygan hydrogen igniters, two servo co ntro ied LO* 
valves a prebumar e n ac t or a prebumer combustor a maul 
propeAant erjactor a regenaratwaty cooled ct-nbuSOOn chamber 
a regenemtwel y c o o l e d tiAtular none with an expansion area 
rano of 175 1. an u n c o n to d heavy waS steal muzto with an 
aapansron area rates of 400 1 and eitaiconnecteig ducting The 
analyhcal effort was pertormed to apferwie the tharmal and 
structural charactenetrcs of each pi die new components and 
the ducting and to reverdy tha c apahWhat of tha pcevousiy 
fabric ated romponents The testeig effort p roveto d a damon atia tmn 
ut the preburner/ combustor chamber operation chamber 
combustion efficiency and stability and chamber and none heat 
transfer Author 


N79-24280*# Hughes Research Labs Mahbu Calif ion 
Physics Dept 

THE 30- CM ION 1 .TRUSTER ROWER PROCESSOR 
Final R ep a i t 

B r. Henon and D J Hopper Apr 1978 77 p refs 
> Connect NAS3 172231 

NASA CR 13540U Avarf NTIS HC A05 MF A01 CSCL 
21C 

A power processor unit for powering and controlling rhe 

30 cm Mercury Electron Bombardment Ion Thruster was 
designed fabneeteo and tested The unit uses a unique and 
highly tAcent transistor bridge inverter power stage m rts 
implementation Tha system operated from a 200 to 400 V dc 
aiput power bus provides 12 independently controllable and 
closely regulated dc power outputs and has an overall power 
conditioning capacity of 3 5 AW Protective circuitry was 
incorporated as an integral pad of the design to assure failure free 
ojieiairor during transient and steady state load faults The 
implemented urur demonstrated an etectrca! efficiency between 

31 5 and 91 9 at ns nominal rated load over the 200 to 400 V 

dc input bus range Author 


N78 25127*f Rocketctyne Cenoga Path Calif Advanced 
and Propulsion Engineering Units 

ADVANCED SPACE ENGINE POWERHEAO BREADBOARD 
ASSEMBLY SYSTEM STUDY Final Report. Dec 1976 - 
Jun 1977 

R G Campbell Mar 1978 170 p iefs 
.Contract NAS3 20386) 

iNASA CR 135232 Rl RD77-192) Avail MTIS 

HC A08. MF 401 CSCL 21H 

The objective ot this study was to establish a preliminary 
design of a Powe'head Breadboard Assembly P B A for an 
88 964 Newton i20 000 poundi thrust oxygen hydrogen staged 
combustion eye* engine for use in orbital transfer vehicle 
propuison Existing turbepump preburner and thrust chamber 
components were integrated with interconnecting ducting a heat 
exchanger and u cvmt oi system to complete the PBA design 
Cycie studies we-e conducted to define Mailing transients and 
steady state ba'ances tor the completed design Specifications 
were developed tor alt valve applications and the conditions 
■equued lot the control system integration with the facility for 
system test wen- defined Author 
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ATS 37751 * SpUKHh fWtiH d plM ff x nttradtof) «Mh 

high toUf tolar any. D E Pa»k* and I Kct: lSyi»fmv Sexier 
and SohiMfr la JoM j Celd I. A/wnrejn o/ A«vTrnwiuf<s 

and /jtmwuufcs and 0vx/rx~n«* Gnehchjft htr Luft und 
/aftrf foffcr F*«*«r ^opu/s-on Corrfr<-nc* f3rh San Diego. 
Caht . Ap> 7527. 1978, A LA A pjper 78673 9 p M refs Contract 
No NAS3 70119 

CakxiUtKKTs «r mad? of the rtf ret ot inter act x>*i\ of spacecraft 
generated plasmas and h*gh voltage solar arrxv components on an 
arfcanced Solar E Irctrc Propulsion system The plasma convsts of 
mercury on* and electrons result *ny from the operator* of on 
thrusters and associated hollo* cathode neutralise** Because large 
areas nf the solar array are at h<gh potent <al and not completely 
insulated from the grounding plasma the array can. unde* seme 
conditions, collect ewcrss»ve electron currents Results are gwen for 
•he paravfc currents collected by the solar arrays and means for 
reducing these currents are considered r Author ) 


A78327S3 * » Ion beam plume and efflux moamirements of 

an 8<m mercury ion thruster G K Komatsu J. M. Selien. Jr and 
S Teh an tTRVV Defense and Spcr System* Group, Redondo Beach. 
Cal it. | American Institute of Aeronaut*'* jrtd Astrvnauta and 
Deutsche Gmrfhchatt fur Luft und Raum fahrt. International ffre 
tnc Propulsion Conhrrnce 13th. San Dmgo. Calif. 4pr. 75-27, 
1978, AlAA Pjprr 78876 9 p. Contract No NA$3 701 13 

Measurements of the »on beam plume and efflux constituents of 
an B-cm mercury ion thruster have been earned out >n the TRW 5 * 
10 toot letting dumber. Charged components (*oo beam plume) 
were measured %v*h an array of movable position Faraday cups and 
retarding potential a»oK *-** yielding both cuirent density and 
particle energy deter m mat *o v Neutral components (ion beam 
efflux) were determined with * .novable position •omzat'On gauge 
Measurements of the »on beam plume were performed for a thruster 
both with and without a sorter shiekl Analysis of data m terms of 
normalized effluxes has been earned out and nas been appl ed to an 
example calculation ol efflux compatibility with a communications 
spacecraft. (Author) 


A 78-37430 • Extended performance solar electric propul- 

sion thrust system desig n . J. E Cake (NASA. Lewis Research Center, 
Cleveland, Ohio), E. 1 Hawthorne (Holies A.rciatt Co.. Space and 
Communications Group, Los Angeles, Calif.). and R. L Poeschel 
(Hu^>es Research Laboratories, Ma* bu, Calif.) American Institute 
of Aeronautics and Astronautics end Deutsch neilacnaft fur Luft 
und Ajumfeftrf, intemettonjJ Electric Propulsion Conference. 13th. 
Sen Diego. Csld.. Apr 2527 1978. AlAA Paper 78-643 . 14 p 19 
refs Contract No. N AS3 20395. 

A thrust system design has been estabhshed tor an extended 
performance technology, 6.4 k\V 4900 sec specific impulse ion 
thruster. The configuration is comprised of ten thrusters configured 
with a power management and control subsystem »n a moAila* thrust 
system design. The system design approach is an adaptation of that 
previously established for the baseline technology 2 7 kW, 3000 sec 
specific impulse ion thruster. The power management and control 
subsystem design includes a combination of individual electronic* for 
each thruster and a set of electronic* with .edundamiv that are 
common to ail thrusters. The thermal dissipation from alt electronics 
is removed with a common heat pipe. radiator assembly . (Author ) 


ATM 7434 * * I * **** * Mi Mm Ttottttar t yw— B. 

G Herron (Hughes Aircraft Co.. Technology Our.. El Sagundo. 
Cald J. J. Hymen, Jr.. 0 J. Hopper. W. S- Widiemion. C. R. 
Dulgeroff. and C. R. CoMett (Hughes R—eerch Laboratories. Malibu. 
Calif > American Institute of Aeronautics and Astronautics end 
Deutsche Gesettschjtt fur tuft und Reum fahrt. Internet***! Elec 
fnc Propulsion Conference. 13th. Sen Diego. Cahf . Apr 2577. 
1978. AlAA Paper 78846 It p. 8 ref 1 Contracts No. N4S818917; 
No NAS3 71023 

Deve l opment of an En gin ee r ing Model 8cm Mvtury Ion 
Thruster System, for Satellite Control has been succtwfully com- 
pleted This system operates at a specific enpuhe in excess of 2800 
sec. produces a thrust of 5 mN with a total input power of 165 W; it 
has a dry mess of 16.6 kg and a mercury -pnopeBant ^ea arvo tr capacity 
of 8.75 kg. This paper summarizes the development work, the system 
characteristics and performance, and the testing undertaken to verify 
the design. (author) 


A7M7436 * * Extendedperformenee thru saw t ech nology 
evaluation. J R Beattie. R. L. Poeschel (Hughes Research Labors 
tones. Malibu. Calif ). and R. T. Bechtel (NASA. Lrwts Reseech 
Center, Solar Electric Propulsion Otfce, Cleveland. Ohio) American 
Institute of Aeronautics and Astronautics end Deutactc Geselluhett 
fur Luft und Reum fahrt. International ffactrxr Propulsion Confer 
ence 13th, Sen D*ego Calif. . Apr 25-27, 1978, AlAA Paper 78-666. 
14 p. 15 reK Contract No. NASS- 20395. 

Two 38cm ion thruster technology areas are investigated in 
support of the ex tended performance thruster operation required for 
the HaHey’s comet rendeuout mission. These areas .nehrde *n 
evaluation of the thruster performance and lifetime characteristics at 
increased specific impulse and power teveh. and the design end 
evaluation of a high-voltage propellant electrical isolator. Experi- 
mental results are presented indicating that a» elements of the 
thruster design function well at the higher specific impulse and 
poww levels. It is shown that the only thruster modification* 
requxed for ex tended performance operation are a respacing of the 
•on optics assembly and a redewjn of the propellant isolators. 
Experimental results obtained from three isolator designs are 
presented, and it ts concluded that the design and development of a 
high-voltage isolator is possible using existing technology. (Author) 


A7837439 * * Electrical Prototype Rawer Pt o ct sa or for the 
38cm Mercury electric propulsion engine. J. J. Biess (TRW Defense 
and Space Systems Groco. Redondo Beach. Calif.) and R. J. Frye 
(NASA, Lewis Research Center. Cleveland, Ohio) American Institute 
of Aeronautics end Astronautics and Deutsche GeseHschaft fur Luft - 
und Raum fahrt. International Electric Propulsion Conference. 13th. 
San D*ego. Calif.. Apr 25-27. 1978. AlAA Paper 78-684. 9 p. 9 refs. 
Contracts No NAS3 19730; No. NAS3 20403. 

An Electrical Prototpye Power Processor has been designed to 
the latest electrical and performance requirements for a flight-type 
38cm ion engine and includes all the necessary power, command, 
telemetry and control interfaces for a typical electric propulsion 
subsystem. The power processor was configured into seven separate 
mechanical modules that would allow subassembly fabrication, test 
and intention into a complete power processor i* nit assembly. The 
conceptual mechanical packaging of the elect real prototype power 
processor unit demonstrated the relative location of power high 
voltage and control electronic components to minimize electrical 
Interactions and to provide edequett thermal control in a vacuum 
environment. Thermal control w*> accomplished with a heat pipe 
simulator attached to the base of the uvdules. (Author) 
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23 CHEMISTRY AND MATERIALS 
(GENERAL) 

Include biochemistry and organic chemi;iry. 


* 79 - 22787 *# 


mi amt mu [mom iimbiitn or poumwi mconoi 

SATTENY HMMIOU NMlNtaMa 

Warn* M Ptokpp. I C ttou. and D W Shatotay. namoa (to 

NASA! Nad 19 Apt 1979 13 P 

tNASA-Caaa-LEW-12972 1. US-Palant-Appl-SN-8978291 Aval 
NTIS MC A02/MF AOI CSCL 07C 

Tha mathod Aaclnaa d * uaad to pnxfoca a potyvmyf dedal 
dual m atonal whaiaw tha pd»wid atcohol a •idaiamaMy *toa 
of 1.2 tool unda. and haa an acatal aad ctoia-hnkad dnalwt 


a dtowan tha acatal c on to n t a d aaaw wnad by tha 1 2 dtol c a aaant 
an dta dhaat ma ta na l poor to nt w -Map Tha thaat iiiatonal 
product aadabna high op r du cla n ty and ta u dp U an aantanct. aa 
wad aa nuramal daiortion d tha prafabricatod pofy w w y f toaahol 
t ha n matanaL NASA 


NTS- 29179*1 National Aoronaubct and Spaca Admaustialun 
lawa Raaaarth Cantor. Qaaa lan d Ohio 
HttCTIOM AMO WEAN 09 CAMOOM-OMAWMTS MA1CM- 
AU9 PON 1 9011 INI NOT MAM9 

Hobart C 99 Aug 1979 21 p "ah Propoaad lor praaantafem 
at tha 2d Intom Coni on Solid Lubncanon. Oamar. 1* 19 Aug 
1979. toonootod by tha Am Soc of Lubncanon Engr 
INASA TM -7B9C4. AVRAOCOM TR 79-27IPU. E 8299-1 » 
Avad NTIS MCA02/MFA01 CSCL 1 1D 

Cdga typa bda aunutetam aapanmants aaara conductad 
on aovan toftomm catoon graphau matonato tatmufabon* ayamaf 
a ataai dak mat anal and agaaiat a carbon graphna dak matanal 
Tha allaeta of bmdar lauaL boron ratotoa (940 addtoona. SiC 
addtoona. graphito hbar add to on a . and grapluta doth aadicamanl 
on Inchon and aaaar bahatnor worn .n.aa t i pat ad RaducMma <n 
bmttor 'aval addtoona ol 94C and addtoona erf SrCaach taauNad 
m mi HIT* nmar Tha woar rata woa not aNactad by tha addition 
ol yaphna kban Tranttoon to tovara nmar and lugh Inction 
an* abaarvad m tha caaa ol grtptirta doth lamlorcad carbon 
thdmg again « a thafc ol similar compoatoon Tha transtoon was 
ratatad to tha dtsiupbon ol a continuous grapMa shaa* Mm 
that must form on the sliding surtacos if low waar ■* to occui 

88 


M79.29172*f National Aaronautics and Spaca Administration 
Lawts R a to arch Cantor Oavaland Ohio 
ION PNOPUL9ION FOR SPACECRAFT 
W R Katslaka at al 1977 27 p tots 

(NASA TM 795021 Avail NTIS HC A03/MF AOI CSCL 2 1C 
Tha thacry (rf tha ion thrustar proputoon systam a dncussac 
along with tha Spaca ENctnc floc*at Tast 1 and 2 Tha uaa o 
atoctnc propulsion lor stationiiaapmg and attitixla control I mction , 
cl gaosyechronous satalhtas a described, and a compand- jl 
thiuster systems a presented F O S 


M79-29177*| National Aeronautics and Space Administration 
Laws Research Center Cleveland Otoo 

TM FRICTION AMO WEAN PNOPENT1S8 OP SPUTTERED 
HARO REFRACTORY COMPOUNDS 

Wtoem A Bramard Aug 1978 17 p refs. Proposed *or 

presentation at the 2d Intern Coni on Solid lubrication Denver 
14-18 Aug 1978 sponsored by the Am Soc ol Lub Engr 
(NASA TM 78895. E9368I Aveil NTIS HC A02/MF AOI 
CSCL ’.10 

Several refractory sriKida. bond# and cartuds coating* ware 
•lammed The coatings were applied to type 440C steel surfaces 
by radio trequen- y spur et mg Th* friction and wear properties 
of the coatings were (pond to be related to stoichiometry and 
impurity content of the bulk coating as weB a the degree of 
intellects! adherence between coating and substrata Bulk 
coatir q stoichiometry could to a large estant be controlled by 
tha application ol a negative bias voltage during deposit*)" 
Adhere. ice was promoted by the formation o* an oeidued layer 
at the interface Deliberate preo«*hnng of the 440C produced 
enhanced adherence to' many compounds which are related to 
the formation of a mined oxide transition region Author 


A7824910 * « Pyogren in adverted high temperature turbine 
meteruh. coatings, and tacbnolrgy. J. C Fteche and G M. Ault 
(NASA. Lewis R es earc h Center. Cleveland Ohiol. NATO, AGARO, 
Propulsion tnd Energetics Panel Meeti n g. SOtfi. Middle f»r Tael) 
me A Unnenty. Ankara, Turkey, Sept 19-23, 1977, Paper. 43 p. 89 
refs. 

Severs! NASA- sponsored bene'it-cost studies have shown that 
very substantial benefits can be obtained by increasing material 
capability for aircraft gas nebmes. Prealloved powder processing 
holds promise tor piovidtng super dlovs with increased strength lot 
turbine disk applications. The developement of advance d powder 
metalluigy disk alloys must be based on a design ol optimum 
processing and heat treating procedures Materials considered for 
high temperature application include oxide dispersion strengthened 
(OOS) alloys, directionally solidified super alloys ceramics, duec 
tionally solidified eutectics, materials combining the hngbi stiength of 
a gamma prime strengthened alloy with the elevatesl tempetature 
strength of an ODS, and composites. Attention is also given to the 
use of high pressure turbine seals, approaches lo* promoting 
environmental protection, and turbine cooling technology. G.R. 


N 79 1 6094* i Gelles S HI Associates Columbus Ohio 

MATERIALS SCIENCE EXPERIMENTS IN SPACE 
I4nal Report 

S H Gelles B C Giessen M E Ghcksman J L Margrave H 
Markovit; A S Nowick J D Verboeven and A f Witt Jan 
1978 84 p tefs 
[Contract NA S3 20049' 

(NASA CR 2842' Avail NTIS nt AOS MF AO) CSCL 22A 
The criteria for the selection ol the experimental and 

individual experiments were that th.’ experiment of a>e* must 
make a meaningful contribution to the field of material science 
and that the space environment was either an absolute requirement 
tor the successful execution of the exper>rnert O' that the 
experiment can be more economically or more conveniently 
performed m spece A number of expen mental areas and individual 
experiments were recommended for further consideration as space 
experiments Areas not considered to be fruitful and others needing 
additional analysis in order to determine then suitability for conduct 
m spaca are also listed Recommendations were made concerning 
the manner m which thesa materials science experiments are 
carried out r.od the related studies that should be pursued 

Author 
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24 COMPOSITE MATERIALS 

Includes Ummatts. 


N7t lOJ17‘> National Aeronautics and Space Administration 
Lewis R e se arch Canter. Cleveland. Oreo 
CONSOLIDATION OP SIUCON NITRIDE WITHOUT 
ADDITIVES 

Raul F Store and Hun C Yah 1977 13 p refs Presented 

at Fall Meeting of the Am Ceramic Soc. Sen Francisco. 
31 Oct 3 Nov 1976 

1NASATM 73093 E 92291 Avail NTIS HC A02/MF AO I 
CSCL 110 

The feasdetnv of producing a sound, dense SOM body 
without additives was explored. using conventional gas hot 
•aostatic pressing techniques and an uncommon hydraulic hot 
wostatic pressing technique These two techniques produce much 
highet pressure 275-413 MN/m sq 140.000 - 60000 pail than 
hot pressing techniques Evaluation was based on density 
measurement microscopic summation both optical and electron 
and X 'ay diffraction analysis The results are summarised as 
fotows 111 S*3N4 can be densrhed to high density, greeter 
than 95% of theoretical without additions 121 The higher density 
&3N4 specimens appear to be associated with a g r ea t e r amount 
of alpha to bets transtormat-on (3) Under high pleasure, the 
alpha to bets transformation can occur at a temperature as low 
as 1150 C 14* Gram deformation and subsequent recrysteSua 
turn and gram refinement result from hot isostatic pressing of 
Si3N4 Author 


N 79- 131 J0*| Manorial Aeronautics snd Space Admsustrebon 
Lewis Research Canter Cleveland. Ohio 

EFFECT OF DISCONTINUITIES AS A MEAN0 TO AUEVIATE 
THERMAL EXPANSION MISMATCH DAMAGE IN LAMINAR 
COMPOSITES 

Charles A Hoffman Nov 1977 17 p refs 

INASA TM 73739 E 9259) Avail NTIS HC A02/MF ATI 

CSCL 110 

An mvestigatron o' Nichrome/tungsten laminar composites 
showed that intentionally introduced rhscontmuities such as 
perforelxjns rtu.i-.-gh c , grooves on the surface of the matrix 
laminae imp uved theimel expansion mismatch damage resist 
arvv :t in found that specimens having l mouth matns laminate 
surfa.us were virtually destroyed by detammetion m 21 or fewer 
fast cod cycles in which they were water quenched from 
981 C Specimens having interior matns laminae with tfeacontmui- 
ties and refalnrefy thin nondiscontinuous surface matrix laminae 
resisted 50 similar cycles without evident detammetion damage 

Author 


NTS 13137*e National Aeronautics and Spec* Administration 
Cmeus Reseeich Canter Cleveland Ohio 

FRACTURE SURFACE CHARACTERISTICS OF OFF AMS 
C OMPOSITE! 

J H Sinclair ami C C Charms 1977 23 p refs Presented 
at 14th Ann Meeting of the Soc of Engr Set . Inc Bethleh e m. 
Pa 14 16 Nov 1977 

(NASA TM 73700 [ 9085 2' Avail NTIS HC A02/MF A01 
CSCL 1 10 

The hactuie surface cheiectensticf of off axis high modulus 
graphite fiber epoxy composite ipec.mens were studwd using a 
scanning election microscope 'SEMI The specimens were 
sutyecled to tensile loading at various angles 10 deg 90 deg) 
to the liber direction SIM photomicrographs of the fractured 
surfaces revealed three different load angle regions with distinct 
fracture characteristics Based on these revelations criteria were 
established which can be used to characterize fracture surfaces 
with reaped to a predominant single stress fracture mode 

Author 


N 78-13190*# National Aeronau ti c * and Space Admmiet return 
town Research Center. Qeveltnd. Otuo 

ME CH A N I C AL BEHAVIOR AND FRACTURE CHARACTER- 
ISTICS OF OFF-AXIS FtSER COMPOSITES. 1: EXPERI- 
MENTAL INVESTIGATION 

John H. Smdae and Chnetos C Charms Dec 1977 30 p 

refs 

(NASA TP1O01 E 9005) Avert NTIS HC A03/MF A01 CSCL 
110 

The macherucal beh a vior fracture surfaces and fracture 
mode* of umdeectional high -modulus grephee Mer/epouy 
composites subfected to Off erus ten sd s loads wore eiypetigoiod 
erewnmentaffy The mu e st ige t ion included the generation of 
stross-strsm-'o-fracture data and scanning ele cti o n mr c roecopa 
studies of the fractured surface* The teeuhs led to the 
identification of fracture modes and dot met fracture surface 
characteristics lor off axis tensile loading The results also led 
to the *o»muletx>n of catena for reentifym g and characterizing 
tnesv liacture modes and the. associated Lav lure smteces Tha 
reeuhs pre s ente d and d ne useed harem were used m the theoretical 
mvastigetion and contpanaons rteecnbirt at Part 2 These results 
should also provide a good foundation lor ident i fyi n g character!! 
mg. and quantifying fracture modes m both off-axis and angM-phod 
lamina ter Author 


N 79- 19099* | National Aaroiiautics and Space Administration 
Lewis Research Center Cleveland Ohio 

MECHANICAL BEHAVIOR AND FRACTURE CHARACTER 
ICnCt OF OFF- AMS FIBER COMPOSITES 2: THEORY 
ANO COMPARISONS 

Christ ox C Charms and John H Smclai' Jan 1978 29 p 

refs 

tNASA TP 1002 E 92691 Avail NTIS HC A03 MF A01 CSCL 
1 TO 

The mechanical behavior and thettrt inducing fracture modes 
of unidirectione) high- modulus graphite fiber epoxy composites 
subtected to off-axis tensile toads were investigated theoretically 
The investigation included the use of composite mechanics 
combined-stress failui.' 1 - ‘aria and finite-element stress 
analysis The results are comp, red with expanmental data and 
lad to tha formulation of criteria and convenient plotting procedures 
fe' identifying, characterizing and quantifying those fracture 
modes Author 


N70-17162*# National Aeronautics and Space Administration 
Lewis Research Canter Cleveland Ohio 

ADHESIVE COHESIVE STRENGTH OF A 2*02.1-2 w O 
V203 NICrAIV THERMAL 9ARRIER COATING 

Stanley R Levine 197S 26 p refs Proposed for presentation 
at 'h» 80th Ann Meeting of the Am Ceramic Soc Detroit 
M 11 May 1978 

lhAb- .1 ’3792 E 93591 Avail NTIS HC 403 MF A01 
CSCL 1 ID 

The room tempe'alu'e adhes ve cohevve strength of a 
0 05 cm thick 7'07 1 2w o>203 0013 cm thick N.CrAIV therm y, 
barrier coating system 1 TBC 1 way investigated The weakest link 
was the oxide NtC AIV interface rrqiori with a strength of 
6 2 MN sq m The fracture wan about half cohevve pride failure 
half oxide NiCrA'V adhesive failure a-rt 1 pe'cent cohesive 
NiCrAIV failure The TBC failed m a simda' maonx r in 950 C 
lent-le and compression tests The oxide shipped bom the TBC 
had a cohesive sbength .if 24 6 MN sq m The NiCrAIV had a 
cohesive c-'engte of 26 1 MN sq m The nliCrAIV and oxide 
failed primarily at imerpadicle boundaries Author 


N 70- 17193*# Nat tonji Aeronaut** Space Admm -M'JtiO'' 
L»uui* Re*#a»rh Ce»Me* Cleveland O^o 

THC IMICTI Of fCCIMTHICITIfS OH TH* fftACTUftf 
Of Off AXIS fISCS COMPOS! Tf 8 

C C v ’*m» and J h SFixia*' 1978 1? r '«»♦* 

at the 33»d Ann Cuonl iv the ${*■ of the PlaHiCR in»i Re-nto'ced 
Rta*?'i* (V>n»po»ite*y in*t D C 7 10 1978 

tNASA TM 73826 t 9269 U Avail NTIS HC A02 ME AOT 

CSCt t ' [i 

Emile element analyses were performed to investigate theoret 


! 


1 

] 

i 

i 

j 


j 


i 

! 

j 


* - A 


58 


■cMy ttw aflacts ol m jlim and out-ol plan* accentnciPaa. band 
•ng o' Iwiaimg. and Itucknaaa nonunrfomnity on tha anal atraaa and 
strain variations across tha width ol oH asis spocH.iont The 
ratuit* ara compared with m as su rad data and ar* also usad to 
assess tha eft sets ol th**a accantncitias on the fracture stress 
ol oft axts fibar composites Gurdalmat for datactmg and 
mmttmcag the presence of eccentricities ara desenoad Author 


N7S-1?1M*f National Aeronautics and Spaca Administration 
Law* Ha s s a rch Canter. Cleveland Ohio 

MECHANICAL AND PHYSICAL PROPERTIES OP MODERN 
RORON FIBERS 

Jamas A OiCurlo '978 20 p refs Proposed for presentation 
at the 2d Intern Coni on Composite Mater . Toronto. 
18 20 Apr 1978 sponsored by tha Mat Soc of AIME 
(NASA TM 73882 E 94941 Avail NTIS HC A02/MF A01 
CSCi 110 

The results of accurate measurements of the modem boron 
I4iei s Young s modulus flasural modulus shear modulus and 
Poisson s ratio are reported Physical property data concerning 
libei density thermal expansion and resistance obtained during 
the course of the mechanical studies are also given Author 


N78-17IM*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

THERMAL ENVIRONMENT EFFECTS ON STRENGTH AND 
IMPACT PROPERTIES OF SORON-ALUMINUM COM- 
POSITE 8 

H H Grimes R A Lad. and J E Mai <rl (Cleveland State 
Univ Otuot 1977 20 p 'efs Proposed lor presentation at 

the 2d tntem Coni on Composite Meters Toronto Canada. 
16 20 Apr 1978. sponsored by the Am Inst ol Mining Mel 
ar.d Pend Engrs 

iNASA TM 73885 E 94981 Avail NTIS HC A02 MF AOt 
CSCI 1 1D 

Thermal etfects on fracture strength and impact energy were 
studied in 50 volume percent untdrrecttonel composites of 
143 and 203 micron boron fibers m 6061 end 1100 aluminum 
matrices For 6061 malrm composites strength was maintained 
to appionmatali 400 C m tha cyclic tests and higher than 
400 C in tn« static tests for the 1 100 matrix composites strength 
degradation appeared near 260 C after cycling and higher than 
260 C m static This composite strength degradation is 

explained by a fiber degradation mechanism resulting from a 
boron aium.num interface reaction The impact energy absorption 
deg'aded significantly .nly above 400 C for both matrix alloys 
Thus while impact loss for the 6061 composite correlates with 
the # be* strength loss other energy absorption processes appear 
to extend the impact resistance of the 1100 main* composites 
to temperatures beyond where its strength is degraded Interrupted 
impact tests on as received and thermally ryc*ed composites 
define the range of load over which the fibers tweak m th* 
impact event Author 


NTS 16204* 1 National Aeronautics and Space Administration 
Law is Research Center Cleveland Oho 

AXIAL RESIDUAL STRESSEC IN RORON FIUNS 

Donald N Bohr end! 1978 19 p refs Presented at 2d Intern 
Conf on Composite Materials Toronto Canada 16 20 Apr 

1978 

(NASA TM 73894' Avail NTIS HC A02/MF A01 CSCI 110 
Tha a nal residual strata distribution as a function of radius 
was determined horn tha ftber surface to the core including the 
average residual stress m the core Such measurements on boron 
on tungsten <S/W> fiber? show that the residual st. esses for 
102 142 203. and 366 macron diameter hfcar* were similar 
being compressive at tha surface and changing mono* o» needy 
to a region of tens4e witter the boron At approximate!* 26 
percent X the o'«gmef retfcua the stress reaches a maximum 
taneSe stress of about 860 mo, 'sqm and than decreases to a 
compressive stress near tha tungsten bonds cor# Oala were 
pry*- tented for 203 micron diameter B/W ♦*>#»% that show 
annealing above 900 C (educes the residual stresses A comparison 


be tw e en 102 micron demur B/W end boron on cerbon 9/0 
shows diet the roselusl stre sses were similar »n the outer regions 
of the fibers, but that large differences nee: end «n the core 
were obeerved The effects of these residual stresses on the 
fracture of boron fibers were discussed Author 


N7S- 19206*4 National Aeronautics end Specs Administration 
Lewis Resssrch Center. Clev e l a nd. Ohio 
MSIOUAL STRESSES IN AN6UPUID LAM IN ATX 9 AND 
TNCI9 IPFCCTt ON LAMINATE SE HA VI OR 

C C Chamis 1978 24 p reft Presented at tha 2d Intern 
Conf on Composite Meter . Toronto. 16-23 Apr 1978 
(NASA TM 788361 Avail NTIS HC A02/MF A01 CSCI 1 1D 
Evidence of the presence of lamination rosidual stresses m 
angfap l ied laminates were Uanspfy crack* end warpege of 
unsymmetnc laminates which occur prior to application of any 
mechanical load Lamination residue) strains were measured using 
the embedded strain gage technique These strains result from 
the temperature differences be t w e en cure end room temperature 
end very linearly withm this temperature range Lamination residual 
stresses were usuafty present m angieplied fiber composites 
laminates they were also present in unidirectional hybrids and 
superhybrids For specific applications, the magnitudes of 
lamination residual stresses were determined end evaluated 
relative to the anticipated applied stresses Particular attention 
was g iven to cyclic thermal loadings m applications where tha 
thermal cycling takes place over a wide temperature range 

Author 


N 78- 20264* # National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

MCA9U9EMC NT OF THE TIME -TEMPERATURE DEPEND- 
ENT DYNAMIC MECHANICAL PROPERTIES OF RORON/ 
ALUMINUM COMPOSITES 

J A OiCaHo and J £ Marsel (Cleveland State Univ I 1978 
43 p refs Presented at the 5th Conf on Composite Mater 
Testing and Design. New Orleans 20 23 Mar. 1978: sponsored 
by Am Soc for Testing and Mater 

(NASA TM 78837 E 9548) Avail NTIS HC A03/MF A01 
CSCI 1 1 D 

A flexural vibration test and associated equipment were 
developed to accurately measure the low sham dynamic modulus 
and damping of composite materials from -200 C to over 500 C 
Tha basic test method involves the forced vibration of composite 
bars at their resonant free free flexural modes m a high vacuum 
cryostat furnace The accuracy of these expressions and the flexural 
test was verified by dynamic moduli and damping capacity 
measurements on 50 fiber volume percent boron /aluminum (8/AI) 
composites vibrating near 2000 Hz The phase results were 
summarized to permit predictions of the B/AJ dynamic behavior 
as a (unction of frequency, temperature, and fiber volume 
fraction Author 


N79-20268*| National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

CORRELATION OF FI9ER COMPOSITE TENSILE 

STRENGTH WITH THE ULTRASONIC STRESS WAVE 
FACTOR 

Alex Vary and Raymond f Lark 1978 23 p refs Presented 
at the 1978 Spring Conf New Orleans 3 7 Apr 1978. sponsored 
by Am Sx for Nondestructive Testing 

(NASA TM 78846 E 95641 Avail NTIS HC A03/MF A01 
CSCI 110 

An ultrasonic acoust'c technique was used to indicate the 
strength variations of tens#!e specimens of a graphite epoxy 
composite A stress wave factor was determined and its value 
was found to depend on venations of the fiber resin bonding as 
werl as fiber orientation The fiber orientations studied were 0 deg 
(longitudinal) 10 deg 'off axis). 90 deg (transverse) (0 deg * 
or 45 dag 0 deg} symmetric* 1 and ( • or 45 dag] symmetncal 
The stress wave factor tin indicate variations of the tensile and 
shear strength* t>( composite materials The stress wave factor ^ 

was also found to be sensitive to strength venations associated 
with micfopcxositv and differences in fiber resin ratio Author 


N78-212W| National Aeronautics and Spaca Admmtstretioa 
Leans Research Cantor. Clevel a nd. Ohio. 

IN MTU PLY ante NOTH: AN INITIAL AMCMMCNT 
C C Charm* and T. L SuNvan 197# 19 p refs Ptaaan t ad 
at tha 8th Cent on Composite Mater Tearing and design. 
Now Oioana. 20-22 Mar. 1978: aponaotod by Am. Soc lor 
Tiling Mnd Mitif. 

(NASA TM 73771. E-9238) Avail: NTIS HC A02/MF A01 
CSCL 110 

Tha in aitu ply strengths in aavoral compoaitaa m calculated 
uanq laminate fractura data (Or approprata low modulua. and 
high modulua tear compoaitaa wara uaad in conjunction with 
tha taaat aqua.oa method Tha lammata (ractura data worn otoainad 
Iro n taata on Modmor-i graphite/spoxy. AS-grapMo/apovy. 
boron/ epoxy and E-gleee/apoay Too raaulta ahow that the 
calculated m situ ply s treng ths can ba considerably dfflerent 
horn thoaa measured m unidiractiona ' compoaitaa. especially tha 
tranavarse atrangtha and thoaa in angleplied laminates with 
cransply cracks. Author 


N 79-21211*# National Aeronautics and Space Administration 
Lewis Retearch Canter. Cleveland. Ohio. 

TTTANIUI9/BCRVLLIUM LAMINATES: FABRICATION. 

MECHANICAL PROPERTIES. AND POTENTIAL AERO- 
SPACE APPLICATIONS 

C C Chemis and R F. lark May 1978 2S p ref* Presented 
at tha 23d Natl SAMPE Symp. and Exhibition. Anaheim. Calif. 
2-4 May 1978 

(NASA TM 73891: E-9508) Avail NTIS HC A02/MF A01 
CSCL 1 1D 

The investigation indicated that structural laminate* can be 
mad* which have: a modulua of elasticity comparable to steal, 
fractura strength comparable to the yield strength of titanium, 
density comparable to aluminum, impact resistance comparable 
to titanium, and little or no notch sensitivity. These laminates 
can have stiffness and weight advantages over other materials 
including advanced fiber composites, in some aerospace applica- 
tions where buckling resistance, vibration frequencies, and weight 
considerations control the design. Author 


N7B- 32189*# Nationel Aeronautics and Space Administration. 
Lewie R aaaerch Center. Cl eveland. Ohio. 

MCTHOO FOR ALLSWIATHMI THERMAL STRESS OAMAOE 
IN LAMINATES Pease* AppReaHan 

C A. Hoffman. J. W W eston, and N. W. Orth, inventor* (to 
NASA) Filed 8 Apr 1978 16 p 

INASA-Caee LEW-12493-1. US-Patent-Appl-SN-893867) Avail. 
NTIS HC A02/MF A01 CSCL 110 

According to the method of the invention i te continuitiea are 
positively introduced into the interface betwee n layers ao as to 
■educe the thermal stress produced by unequal expansion of 
Ota materials which make up the composite. Although a 
plurality of discrete elements could be used to term one of the 
layers and thus carry out this purpose, the discontinuities are 
pmfsr*bty produced by simply drdkng holes in the metallic matrix 
layer or by forming grooves in a grid pattern in this layer The 
apparent novel feature of the i n ven t ion is the use of geometrical 
consideration* to introduce d i econti n uitie* in the matrix of a 
composite material This provides ter the control of itisassa that 
would c '-erwo* unbound the constituents, cause peeling of the 
outer lay. v. end cause the loss of str ength properties of th* 
composite whan it i» subjected to one or more thermal cydee. 

NASA 


N78-24291*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

THERMAL BARRIER COATINGS 

S J Gnsaffe. S R Levine, and J S Clark 1978 21 p refs 
Presented at the 23d Ann Intern. Gas Turbine Conf.. London. 
9 13 Apr 1978; sponsored by ASME 

(NASA TM 78848) Avail NTIS HC A02/MF A01 CSCL 1 1D 
Thermal barrier coatings offer gas turbines on* way to reach 
fuel flenbility and improved efficiency Test/analytical results are 
encouraging for this young technology. Author 


N7S-32181*# Nationel Aeronautics and Space Administration 
Lewis Research Center. Clevelan d . Ohio 

EFFECTS OF MOISTURE PROFILES ANO LAMINATE 
CON F I G URATION ON THE MVONO STRESSES IN AD- 
VANCED COMPOSITES 

C C Charm* J H Suidaar. and 8 F lark 1978 18 p tel 
Pre sen ted at the I Oth Net* Tech Conf . Kiameshe Lake. New 
York. 17-19 Oct 1978 Sponsored by the Soc for the Adven 
of Meier end Pro cess Eng 

(NASA-TM 78978: E 9755) Avail NtlS HC A02/MF A01 
CSCL I tO 

An integrated hygrathermo. mechanical theory was used to 
predict the effect* of three morshne profiles on the ply hygro 
stresses in e n glepiied laminates The mmeune profiles were Imeei. 
parabobc and hyperbolic Moisture content varied from t percent 
m the exposed ply to isro m the protected p*y The angl ep l i ed 
lam mates were of two genetic configuration* The results 
obtained are summarued graphically to -Dost rata the effects of 
both moisture prof*# and laminate configuration The results 
indicate that ply transverse tensile hygro stresses may reach 
sufficiently high magnitudes to cause transply cracking A R H 


N7S- 33148*! National Aeronautics and Spaca Administration 
lewis Raaastch Cantor. Cfevtiand. Ohio 

ANALTMS/DCStSN OP STRIP REINFORCED RANOOM 
C0MF0MTE8 (STRIP HYERIOS) 

C C Charms and J H. Sinclair 1978 23 p refs To be 

presented at tha Annual Meeting of ASME. San Francisco. Calif . 
10-15 Oee 1978 

(NASA-TM 78985: E 97331 Avail NTIS HC A02/MF A01 
CSCL 110 

Advanced analysis methods and composite mechanics were 
applied to a strip-reinforced random composite square panel with 
fixed ends to illustrate the use of these methods for the a priori 
assessment of the composite panel when subjected to complex 
loading conditions The panel was assumed to be of E-glass 
random composite The strips ware assumed to be of three 
advanced unidirectional composites to cover a range of low. 
intermediate, and high modulus stiffness. The panels were 
assumed to be subjected to complex loadings to assess their 
adequacy as load-carrying members m auto body, aircraft engine 
nacelle and windmill blade applications. The results show that 
strip hybrid panels can be seveial time:: more structurally efficient 
than the ra-idom composite base materials Some of the results 
are presented in graphical form and procedures are described 
for use of these graphs as guides for preliminary design of strip 
hybrids A.R H. 


N78-33180*! National Aeronautics and Space Administration, 
lewis Research Cants.. Cleveland. Ohio 

ACOUSTIC EMISSION TESTING OP COMPOSITE VESSELS 
UNDER SUSTAINED LOADING 

R F Lark and P E Moorhead 1978 25 p rets Presented 
at the Symp. on Nondestructive Evaluation and Flaw Criticality 
for Composite Mater . Philadelphia 10-11 Oct. 1978 Sponsored 
by the Am Soc lor Testinq Mater 

(NASA-TM 78981 E-9759) Avail NTIS HC A02/MF A01 

CSCL 1 ID 

Acoustic emissions (AE) generated from Kevlar 49/epoxy 
composite pressure vessels subjected to sustained load to-failute 
tests were studied Data from two different transducer locations 
on tha vessels were compared It was found that AE from 
vessel wall -mounted transducers showed a wide variance from 
those for identical vessels selected to the seme pleasure loading 
Emissions from boss mounted transducers did. however, yield 
values that were relatively consistent It appears that the signals 
from the boss mounted transducers teptssant tn integrttsd 
average of the emissions generated by fibers fracturing during 
the vessel tests The AE from boss mounted transducers wars 
also independent of time foi vessel failure. This suggests that a 
similar number of fiber fractures must occur prior to initiation of 
vassal fadura These studies indicate a potential for developing 
an AE test procedure for predicting the residual service life or 
integnty of composite vessels A.R.H. 
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•m-Mitl*! National Aeronautic* and Spec* Adnwustrstion. 

Lean* Ha— areh Center. Cl eve lan d. Okie 

•ON MAM arUIIKMIM Off rUIOMMlVMM 

j $ So vey 1978 IS p reft To be preee nt ed at the 26th 

Nad. Vacuum Symp.. San Freodaco. 2d Nov. 1978 - 1 Dec 

1978 Sponsored by the Am. Vacuum Soc. 

INASA-TM-79000: 197841 Avan NTIS MC A02/MF A01 
CSCL 1 1D 

Ion beam sputter processing rate* aa wet aa pertinent 
cheractartatic* of etched targets and Nm* are des cri bed. An 
argon ion beam aource era* used to aputter etch and depoert 
the fluoropolymera RTFS. FEP. and CTFE Ion beam energy, 
current density, and target temperature wet* varied to examine 
effects on etch and deposition rates The on etched Muoropoiymaia 
yMd con* or apire-Mha surface structures which vary depending 
ipon the type of polymer, ion beam power density, etch time, 
and target temperature Sputter target and film characteristic* 
documented by spectral transmittance measurements. X-ray 
di ff r a ction. ESCA. and SEM photomicrographs are included 

A.R.H. 


A 78-24892 * * A Weibull characterization for tensile fracture 
of multicomponent brittle fibers R. G. 8 arrows (NASA. Lewis 
Research Center; U.S. Army, Air Mobility Research and Develop- 
ment Laboratory. Cleveland. Ohio). Metallurgical Society of AIMS, 
Fall Metals Conference, Chicago, HI-, Oct. 24-27, 1977, Paper. 30 p. 
25 refs. 

Necessary to the development and understanding of brittle fiber 
reinforced composites is a means to statistically describe fiber 
strength and strain-to failure behavior. A statistical characterization 
for multicomponent brittle fibers is presented The method, which is 
en extension of usual Weibull distribution procedures, statistically 
considers the components making up a fiber (e.g . substrate, sheath, 
and surface) as separate entities and taken together as in a fiber. 
Tensile data for silicon carbid fiber and for sn experimental 
carbon-boron alloy fiber are evaluated in terms ot the proposed 
multicomponent Weibull characteriz.-'ion. /Author) 


A 78 24906 • v An integrated theory for predicting the hydro- 
thermomec ban teal response of advanced composite structural com- 
ponents C. C. Chamis, R. F. Lark, and J. H. Sinclair (NASA. Lewis 
Research Center, Cleveland, Ohiol. American Society for Testing and 
Materials, Technical Specialists Conference on environmental Effects 
on Advanced Composite Materials, Dayton, Ohio. Sept. 29, 30, 
1977, Paper, 43 p. 18 refs. 

A theory is developed for predicting the hydrothermo- 
me-chanical response of advanced composite structural components. 
The combined hydrothermal effects on the mechanical properties of 
unidirectional composites loaded along the material axis and off-axis, 
and of angleplied laminates are also evaluated. The materials 
investigated consist of neat PR-288 epoxy matrix resin and an 
AS -type graphite fiber /PR-288 resin unidirectional composite. S.CS. 


A78-2S191 * Effect of processing parameters on autoclaved 

PMR polyimide composites. R 0 Vannucci (NASA, Lewis Research 
Center, Cleveland. Ohio). In: Materials and processes In service 
performance; Fboceedings of the Ninth National Technical Con- 
ference, Atlanta, Ga., October 4-6, 1977. (A78-251 76 09-23) Azusa, 
Calif., Society for the Advancement of Materia) and Process 
Engineering. 1977, p. 177-199. 

A study was conducted to determine the effect of processing 
parameters on the processability and properties of autoclaved fiber 
reinforced PMR polyimide composites. Composites were fabricated 
from commercially available graphite fabric and glass fabric PMR 
polyimide prepreg materials. Process parameters investigated in 
ciudad degree of resin advancement, heating rati, and cure pressure 
Composites were inspected for porosity by ultrasonic 'C scan and 
photomicrographic examination. Processing characteristics for each 
set of process parameters and the effect of process parameters on 
composite mechanical properties at room temperature - -J 600 F are 
described. (Author) 


A 78-33201 * 4 Reririual str e w s In angleptied laminate! and 

their effects on laminate behavior. C. C. Chamis (NASA. Lewis 
Research Center, Cleveland, Ohio). Metalurgical Society of AIMS, 
International Conference on Composite Materials, 2nd, Toronto, 
Canada. Apr. 16-20. 1978, Paper. 23 p. 1 7 rets. 

NASA Lewit Research Center research in the field of composite 
laminate residual stresses is reviewed and summarized. The origin of 
lamination residual stresses, evidence of their presence, experimental 
methods for measuring than, end theoretical methods for predicting 
them are described. Typical results are presented which Plow fhe 
magnitudes of residual stresses in various laminates including hybrids 
and superhybrids, and in other complex composite components. 
Results are also presented which show the effects of lamination 
residual stresses on laminate warpage and on laminate mechanical 
properties including fracture stresses. Finally, the major findings and 
conclusions derived therefrom are summarized. (Author) 


A 78 -33 203 • a Predicted inlet gas temperatures for tungsten 
fiber reinforced superalloy turbine blades. E. A. Winsa, L. J. Westfall, 
and D. W. Pewasek (NASA, Lewis Research Center. Cleveland. Ohiol. 
Metallurgical Society of AIME. International Conference on Com- 
posite Materials, 2nd. Toronto. Canada. Apt. 16-20, 1978, Paper. 22 
p. 23 refs. 

Tungsten fiber-reinforced superalloy composite (TFRSI 
impingement-cooled turbine blade inlet gas temperatures were 
calculated taking into account material spanwise strength, thermal 
conductivity, material oxidation resistance, fiber-matrix interaction, 
and coolant flow. Measured values of TFRS thermal conductivities 
are presented. Calculations indicate that blades made of 30 volume 
percent fiber content TFRS having a 12,000 N-m'kg stress-to-density 
ratio while operating at 40 atm and a 0.06 coolant flow ratio could 
permit a turbine blade inlet gas temperature of over 1900 K. This is 
more than 150 K greater than similar supcralloy blades. (Author ) 


A78-33204 • » Thermal environment effects on strength and 
impact properties of boron-aluminum composites. H. H. Grimes. R. 
A. Lad (NASA, Lewis Research Center. Cleveland, Ohio), and J. c . 
Mattel (Cleveland State University. Cleveland. Ohio). Metallurgical 
Society of AIME, International Conference on Composite Materials, 
2nd, Toronto, Canada , Apr. 16 20. 1978, Paper. 19 p. 

A systematic study was conducted regarding the degradation of 
fracture strength and impact energy in commercial BAI composites 
in both static and cyclic thermal environments. The composites used 
in the study contained approximately 50 vol % boron fibers, 
unidirectionally aligned in either a 6061 At or 1 100 A! matrix. The 
tensile strengths of the composites after 3000 thermal cycles as a 
function of upper cycle temperature are presented in yaphs. The 
temperature at which the strengths of 6061 Al matrix. B AI 
composites were significantly degraded after 3000 cycles was 
noticeably higher than that for the 1 100 Al matrix composites 
Static heating at 420 C resulted in no significant strength degradation 
for the 6061 Al matrix composites. In the case of 1100 matrix 
composites, some degradation was observer! at 420 C but markedly 
less than in the composites cycled to 420 C. G.R. 


A78-33207 * * Correlation of finer composite tensile strength 
with the ultrasonic rtress wave factor. A. Vary and R. F. Lark 
INASA, Lewis Research Center. Cleveland. Ohio) . American Society 
for nondestructive Testing, Spring Conference , Neva Orleans, La , 
Apr. 3-7, 1878. Paper. 22 p. 9 refs. 

An ultrasonic-acoustic technique was used to indicate the 
strength variations of tensile specimens of a graph. te epoxy com 
posite. A 'stress wave fxtor’ was determined and its value was found 
to depend on variations of the fiber-resin bonding as well as fiber 
orientation. The fiber orientations studied were 0 deg (longitudinal). 
10 deg (off axis), 90 deg (transverse), (0 deg - o- • 45 deg 01 
symmetrical, and (» or ■ 45 degi symmetrica!. The stress wave factor 
can indicate variations of the tensile and shear strengths of composite 
mateiials. The stress wave factor was also found to be sensitive to 
strength variations associated with tiucropofosity and diffeteixes in 
fiber -resin ratio. (Author) 
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A78-33209 * n Shear strength of metal * SI02 contacts. S V. 
Pepper (NASA. Lewis Research Center, Cleveland, Ohio). American 
Physics! Society , U.S. Navy, and ARPA, International Topical 
Conference on the Physics of Si02 and Its Interfaces. York town 
Heights. N. Y., Mar. 2224 . 19/8. Paper b p. It rets. 

The strength of the bond between metals and Si02 is studied by 
measuring the static coefficient of friction of metals contacting 
alpha-quartz in uttrahigh vacuum. It was found that copper with 
either chemisorbed oxygen, nitrogen or sulphur exhibited higher 
contact strength on stoichiometric Si02 than did clean copper. Since 
the surface density of states induced by these species on copper is 
similar, it appears that the strength of the interfacial bond can be 
related to the density of states on the metal surface. (Author) 


A78-33210 * a Kinetics of imiditation and crosslink ing in 
PMR -poly imida resin. R. W. Lauver (NASA, Lewis Research Center, 
Cleveland, Ohio). American Chemical Society . Central Regional 
Meeting, 9th. Charleston. W. Va.. Oct 12-14, 19/7. Paper. 23 p. 14 
refs. 


A78-33213 * ~ Principles of ESC A aAd applications to metal 
corrosion, coating and lubrication. D R Wheeler (NASA, Lewts 
Research Center, Clweland, Ohio). American Society for Metals 
Symposium p/i Modern Metai/ographic Techniques and Their Ap- 
plications. Cleveland , Ohio, Apr. 10. 11. 1978, Pataer. 14 p. 10 refs. 

The principles >f ESCA (electron spectroscopy for chemical 
analysis) are described by comparison with other spectroscopic 
techniques The advantages and disadvantages of ESCA as compared 
to other surface sensitive analytical techniques are evaluated The use 
of ESCA is illustrated by actual applications to oxidation of steel and 
Rene 41, the chemistry of lubricant additives on steel, arxi the 
composition of sputter deposited haul coatings. Finally , a bibliog 
taphy of material that is useful for further study of ESCA is 
presented and commented upon. (Author) 


A78-33222 * * Measurement of the time-temperature depen- 
dent dynamic mechanical properties of boron /aluminum composites. 

J. A. DiCarlo (NASA, Lewis Research Center. Material Science 
Branch, Clevela id, Ohio* and J. E. Maisel (Cleveland State Uni- 
versity, Cleveland. Ohio). American Society for Testing and Ma 
teriais, Conference on Composite Materials Testing and Design, Sth, 
New Orleans, La., Mar. 20 23, 1978, Paper. 42 p. 20 refs. 

A relatively simple flexural vibration test is deve'oped for 
accurate measurement of the low-strain dynamic modulus and 
damping capacity of B Al composite bar specimens from 200 C to 
over 500 C The specimens are prepared from 8-ply unidirectional 
panels containing 50 volume percent fibers composed of 203 micron 
commercial boron-on tungsten fibers. The basic test technique 
consists of the forced flexural vibration of the composite bar 
specimens at then two lowest free free symmetrical resonant modes 
in a high vacuum cryostat furnace. Specimen damping is deter mined 
from oscilloscope photographs of the free decay obtained after 
simultarseousiy removing the resonant drive signal and grounding the 
vibration dr ive electrode The availability of time-temperature 
dynamic data coupled with the predictive accuracy of composite 
theory suggests a future potential tor using such data in examining 
environmental effects on composite macrostructure and microstruc- 
ture. R n 


A78 33223 • - In situ ply strengths • An initial assessment C 

C. Charms and T. L. Sullivan (NASA, Lewis Research Center, 
Cleveland, Ohio). Amerk'an Society for Testing and Materials. 
Conference on Composite Materials Testing and Design, 5th New 
Orleans La , Mar. 2023, 1978. Pap>er. 18 p 14 refs. 

The in situ ply strengths in several composites were calculated 
using a computation al procedure developer! for this purpose. 
Laminate fracture data for appropriate low modulus and high 
modulus fiber composites were used in the laminate analysis in 


conjunction with the method of least squares. The laminate fracture 
data were obtained from tests on Modmor-I graphite /epoxy, AS- 
graphite/epoKy, boron/epoxy and E-glats/epoxy. The results ob- 
tained show that the calculated in situ ply strengths can be 
considerably different from those measured in unidirectional com- 
posites, especially the transverse strengths and those in an^eptied 
laminates with transply cracks. (Author ) 


A76-33436 • Recent adv a nce s in lightw ei ght, filament- 

wound composite pressure vend technology. R F Lark (NASA, 
Lewis Research Center, Cleveland. Ohio). In. Composites in pressure 
vessels and piping; Proceedings of the Energy Technology Con- 
ference. Houston. Tex., September 18-23, 1977. (A78 33435 13-24) 
New York, American Society of Mechanical Engineers, 1977, p. 
17-49. 8 refs. 

A review of recent advances is presented for lightweight, 
high per formance composite pressure vessel technology that covers 
the areas of design concepts, fabrication procedures, applications, 
and performance of vessels subjected to single-cycle burst and cyclic 
fatigue loading. Filament-wound fiber /epoxy composite vessels were 
made from S-glass. graphite, and Kevlar 49 fibers and wore equipped 
with both structural and nonstructural liners. Pressure vessel struc 
tural efficiencies were attained which represented weight savings, 
using different liners, of 40 to 60 percent over all -titanium pressure 
vessels. Significant findings in each area are summar^ed including 
data from current NASA-Lewis Research Center contractual and 
in-housc programs. (Author) 


A78-37696 * * The use of an ion-beam source to alter the 
surface morphology of biolopcal implant materials. A. J. Weigand 
(NASA, Lewis Research Center, Cleveland, Ohio). Society for 
Biomaterials, Conference, San Antonio, Tex.. Apr. 29- May 2. 1978 , 
Paper. 27 p. 21 refs. 

An electron bombardment -un thruster w is used as a 
neutralized ion beam sputtering source to texture the surfaces of 
biological implant materials. The materials investigated included 316 
stainless steel; titanium-6% aluminum, 4% vanadium; cobalt 20% 
chromium, 15% tungsten; cobalt-35% nickel, 20% chromium, 10% 
molybdenum; polytetrafluoroethylene; polyoxymethylene; silicone 
and polyurethane copolymer; 32%-car bon impregnated polyolefin; 
segmented polyurethane; silicone rubber; and alumina. Scanning 
electron microscopy was used to determine surface morphology 
changes of all materials after ion-texturing. Electron spectroscopy for 
chemical analysis was used to determine the effects of ion texturing 
on the surface chemical composition of some polymers. Liquid 
contact angle data were obtained for ion textured and ur.textured 
polymer samples. Results of tensile and fatigue tests of ion-textured 
metal alloys are presented. Preliminary data of tissue response to 
ion-textured surfaces of some metals, polytetrafluoroethylere, 
alumina, and segmented polyurethane have been obtained. (Author) 


A78 40310 * Effect of preload on the fatigue and static 

strength of composite laminates with defects. T R Porter (Boeing 
Aerospace Co., Seattle, Wash.) and G. T Smith IN ASA, Lewis 
Research Center, Cievelaixl, Ohiol. in Recent advance, in enyr 
ncerir.il science, Proceedings of th*» Fourteenth Annual Meeting, 
B»*t? 1 n Pa November 14 16, 1977 I A 78 40301 17-31) Beth 
lei tern. Pa . let ugh University. 1977, p 267 270 

The effect of ,* preload cycle on the structural peifoimancv of 
three graphite 1 epoxy composite laminates was studied. The Ly.jp:> 
studied were a laminate typical of timer a I purpose structures (LI), a 
b vimate iepresent.it *ve of a filament wound tank t L 2 > , ard a 
laminate representative of turboertgine fan blades The effort - of 
three v/es of simulated initial defects were studied, The tests 
developed static strength data, fatigue to failure data, and icm I ial 
static data dfl»*r application of a predetermine! numlier of fatigue 
cycles For Li specimens, tlicre was a slight trend for the static 
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strength to be q, eater for preloaded specimens. A 'ter application of 
cyclic loading, however, the influence of preloading was insignnicant 
In 12 and L3 specimens there was no consistent difference in the 
static or fatigue results between preloaded and nonpreloaded 
specimens. P T H 


A 78- 50 325 • » Impetus of composite mechanics on test 
methods for fiber composites. C. C. Chamis (NASA. Lewis Research 
Center, Cleveland, Ohio). U S. USSR Seminar on Fracture of 
Composite Materials, Riga, Latvian SSR. Sept. 4-7, 1978. Paper. 30 
p. 14 refs. 

Significant contriutitions of the three major areas of composite 
mechanics to the development of test methods are illustrated with 
selected examples. The areas of composite mechanics include 
composite mtcromechanics, composite macromec'.anies, and lami- 
nate theory. The examples can be considered to be representative of 
the contribution of composite mechanics to the development of 
composite test methods. The specific examples describe contribu- 
tions such as criteria for selecting resin matrices for imprcved 
composite strength, the 10 deg off-axis tensile test, procedures for 
configuring hybrids, and the concept of reduced bending rigidities'. 
The pertinent composite mechanics equations associated with each 
contribution are given and supplemented by tabular and 'or graphical 
data which illustrate the significance of the contribution. G.R. 


N7S-11197*||I Massachusetts Inst of Tech. Cambridge 

ANALYSIS OF OE LAMINATION IN UNIDIRECTIONAL AND 
CROSSPUED FIBER COMPOSITES CONTAINING SURFACE 
CRACKS Interim Report 

S S Wang and J F Mandell May 1977 35 p refs 
(Grant NsG 3044) 

(NASA-CR 135248) Avail: NTIS HC A03/MF A01 CSCL 
110 

A two-dimensional hybrid stress finite element analysis is 
described which was used to study the local stress field around 
delamination cracks in composite materials The analysis employs 
a crack tip singularity element which is embedded in a matrix 
interlayer between pl-es of the laminate Results are given for a 
unidirectional graphite/ epoxy laminate containing a delamination 
emanating from a surface crack through the outside ply The 
results illustrate several aspects of delaminatio.i cracks (1) the 
localization of the singular stress domain within the interlayer. 
(2) the local concentration of stress in the ply adjacent to the 
crack: (3) the nature of the transverse normal and interlaminar 
shear stress distributions, and (4) the relative magnitudes of 
K sub I and K sub 2 associated with the delamination A simple 
example of the use of the analysts in predicting delammauun 
crack growth is demonstrated for a glass/epoxy laminate The 
comparisons with experimental data show good agreement 

Author 


N7B- 131 *4*# Westmghouse Electric Corp . Pittsburgh Pa 
Research and Development Center 

CHARACTERIZATION. SHAPING. AND JOINING OF 
StC/SUPC AALLOV SHEET FOR EXHAUST SYSTEM COMPO- 
NENTS Filial Report 

J A Comie 20 Jul 1977 82 p refs 
(Contract NAS3- 19735) 

(NASA CR- 135301: Rept 904 NASIC-R1 1 Avail NTIS 

HC A05/MF A01 CSCL 110 

Hafnium carbide was shown to be virtually inert when in 
contact with silicon carbide and Waspafoy for at least 200 hr 
at 1093 C (2000 F) Extensive interact on was noted with other 
superalloys such as HA 188 A continuous CVO HfC deposition 
process was developed for deposition of up to 8 microns on 
14 mm ( 0058 in ) S<C tungsten core filament at rates as high 
as 6 m/mm The rate can be increased by increasing the length 
of the reactor and the output of the power supply used in 
resist ivv heating of the filament substrate The strength of HfC 
coated filament vanes with thickness in a Griffith like manner 
This strength reduction was greater for HfC coatings than for 
tungsten coatings, presumably because of the greater ductility 
of tungsten Author 


N7S-140SS*f General Electric Co Cincinnati. Ohio 

IMPACT RESISTANT SORON/ALUMINUM COMPOSITES 
FOR LARGE FAN SLADES 

T L Oiler. C T Salemme. J H. Bowden. G S Ooble, and P 
Melnyk Dee 1977 127 p ref 
(Contract NAS3 19729) 

(NASA-CR- 135274, R77AEG667) Avail NTIS 

HC A07/MF A01 CSCL 11D 

Blade-line specimens were subjected to static ballistic impact 
testing to determine their relative F00 impact resistance levels 
It was determined that a plus or minus 1 5 deg layup exhibited 
good impact resistance The design of a large solid boron/ 
aluminum fan blade was conducted based on the F00 test results 
The CF6 fan blade was used as a baseline for these design 
studies The solid boron/alummum fan blade design was used 
to fabricate two blades This effort enabled the assessment of 
th« scale up of existing blade manufacturing details for the 
fabrication of a targe B/AI fan blade Existing CF6 fan blade 
tooling was modified for use in fabricating these blades Author 


N78-18103*# Cornell Umv . Ithaca. N Y Dept of Theorectical 
and Applied Mechanics 

IMPACT ON MULTILAYERED COMPOSITE PLATES 
Final Report. Sep 197S - Dec. 1976 

B S Kim and F C Moon Apr 1977 121 p refs 
(Grant NsG-30801 

(NASA CR- 135247) Avail NTIS HC A06/MF A01 CSCL 
110 

Stress wave propagation in a multilayer composite plate due 
to impact was examined by means of the anisotropic elasticity 
theory The plate was modelled as a number of identical anisotropic 
layers and the approximate plate theory of Mindlm was then 
applied to each layer to obtain a set of difference mfferential 
equations of motion Dispersion relations for harmonic waves 
and correction factors were found The governing equations were 
reduced to difference equations via integral transforms With given 
impact boundary conditions these equations were solved for an 
arbitrary number of layers n the plate and the transient ptopagation 
of waves was calculated by means of a Fast Fourier Tianstc'm 
algoruhm The multilayered plate pioblem was exiended to 
examine the effect of damping layers present between two elastic 
layers A reduction of the inn. laminar normal stress was significant 
when the thickness of damping layer was increased but the 
effect was mostly due to the softness of the damping layer 
Finally, the problem of a composite plate with a crack on the 
interlaminar boundary was formulated Author 


N7S-1S131*| Fiber Science. Inc.. Gardena. Calif 
COMPOSITE HUB/MFTAL SLADE COMPRESSOR ROTOR 
Conttactof Report. Dec. 1S74 • Oct. 1S76 
Sam Yao Jan 1978 25 p 
(Contract N A S3 18926) 

(NASA-CR- 135343) Avail: NTIS HC A02/MF A01 CSCL 
110 

A low cost compressor lotor was designed and fabricated 
for a small jet engine The rotor hub and blade keepers were 
compression molded with graphite epoxy Each pair of metallic 
blades was held in the hub by a keeper. All keepers were locked 
in the hub with circumferential windings. Feasibility of frbricetion 
wes demonstrated in this program Author 


N7S-70257*| General Dynamics. 'Convau. San Dieoo Calif 

THERM; . PERFORMANCE OF A CUSTOMIZED MULTI 
LAVER INSULATION (MU). DESIGN AND FABRICATION 
OF TEST FACIUTV HAROWARE Fetal Report 

K E Leonhard 15 Aug 1975 67 p refs 
(Contract NAS3 17756) 

I NASA-CR- 136051 . CASC-NAS-75-006) Avail NTIS 

HC A04/MF A01 CSCL 1 1 D 

The design fabrication, and assembly of hardware for testing 
the performance of a customized multilayer insulation are 
discussed System components described include the thonnal 
payload simulator the modified cryoshroud. and a tar-k beck 
pressure control devtce designed to maintain a constant liquin 
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boiling point during tha thermal evaluation of the multilayer 
■ntulation The thermal payload eimulator will provide a conatant 
temperature turface in the range of 20.8 to 4t7K (37 to 780ft) 
for the insulated tank to view. The cryoahroud was modified to 
establish a low temperature black body cavity while limiting 
liquid hydrogen usage to a minimum feasible rata. Author 


N76-22184*# Norton Co . Worcee*er. Maas. 

IMPIOViD REACTION tlNTIRfO SILICON NITRIDE 

M ft. Baumgartner Mar. 1978 83 p refs 
(Contract NAS3- 19723) 

(NASA CR- 136291) Avail: N7IS HC A06/MF A01 CSCL 
110 

Processing treatments were applied to samMrided rea ct i on 
sintered silicon nitride (BSSN) with the pur p oses of improwing 
strength after p r oces s ing to above 380 MN/m2 and Improwin g 
strength after oxidation expoaure The exp erimental spproac' < 
are divided into three broad de sat h ca t-ona tintaring of surface- 
applied powders: impragnatitin of solution M owed by further 
thermal proceaasig: end infit ration of molten silicon and 
subsequent carburization or nitridation of the si l ic on. The 
i m pregnation of RSSN with solutions of aluminum nitrate and 
zirconyl chloride, followed by heating at 1400-1800 C in a 
nitrogen atmosphere containing silicon mono xi de, i m proved RSSN 
strength and oxidation reais t o nc a. The room temperature band 
strength of RSSN was increased nearly IHty percent above the 
untreated strength with moan absolute strengths up to 
420 MN/m2. Strengths of treated samples that were maaauted 
after a 12 hour oxidation expoaure in air were up to 90 percent 
of the original sa-nitridad strength, at compared to retained 
s trengt hs in the range of 38 to 60 percent for untreated RSSN 
after the same oxidation exposure. Author 


N78- 26132* f TRW Equipment labs . Cleveland Oh>o 
FIBER REINFORCED PMR POLYIMIDE COMPOSITES 
Final Report. 29 Jun 1976 31 Oct 1977 

P J Cay no and W E Winters 15 May 1978 103 p refs 

(Contract NAS3 203661 

(NASA CR 135377: TRW ER-7884F! Avail NTIS 

HC A 06/ ME A0 1 CSCL 110 

Commercially obtained PMR 15 polyimide prepregs writ. 
S-glass ai .d graphite fiber reinforcements were evaluated along 
with in house prepared glass and graphite cloth PMR 2 materials 
A novel autoclave' approach was conceived and used to 
demonstrate (hat both the PMR systems respond to 1 4 MPa 
(200 psd autoclave piessures to produce void free composites 
equivalent to die molded laminates Isothermal qravimetric 
analysis and subsequent mechanical property tests indicated that 
the PMR 2 system was significantly superior in thermo oxidative 
stabi'Hy and that S glass reinforcements may contribute to the 
accelerated degradation of composites at 316 C 1600 FI when 
compared to graphite fiber reinforced composites Fully reversed 
bending fatigue experiments were conducted with a type of fixture 
unused for organic matrix composites These studies indicated 
that the graphite fiber composites were dearie superior in fatigua 
resistance to the glass fiber reinforced materiel and that PMR 
matrix composite systems vield performance of the same order 
as composite materials employing other families of matrices 

Author 


ATS -16903 * Evaluation of low oostftiigh tv -wfaturt fiber 

and blanket Insulation. E. L Strauss (Martin Maris da Aerospace, 
Denver, Colo.l. In: Diversity - Technology explosion; Proceedings of 
the Twenty-second National Symposium and Exhibition, San Diego, 
Calif., April 26-28, 1977. (A78-16870 04 23) Azusa, Calif., Society 
for the Advancement of Material and Process Engineering, 1977, p. 
466-485. 8 refs. Contract No. NAS 3-18900. 

Twelve fiber materials comprising water-felted fiber cakes and 
blanket insulation were subjected to furnace exposures at 1000. 
1200, 1400, and 1600 C for up to 500 hours to establish the 
time-temperature limits below which these insulation materials can 
withstand repeated thermal cycles without detrimental shrinkage, 
thermal conductivity increase, or physical changes. Test samples were 
inspected periodically during the exposure cycles and weight loss and 
dimensional shrinkage were measured. Density, fiber crystallography, 
and thermal conductivity were measured after exposure and proper- 
ties were compared with those of unexposed controls. (Author) 


A 78- 26683 * Evaluation of flawed oompo-iitt structure 

under static and cyclic loading. T. R. Porter (Boeing Aerospace Co., 
Seattle, Wash.). In: Fatigue of filamentary composite materials; 
Proceedings of the Symposium, Denver. C-nln., November 15. 16, 
1376. (A78-26673 10-24) Philadelphia. Pa., American Society for 
Testing and Materials. 1977. p. 152-170. Contract No. NAS3-19709. 

This paper presents the results of a program investigating the 
effects cf initial defects on the fatigue and fracture response of 
composite laminates. The structural laminates investigated were a 
typical angle-ply laminate, a polar/hoop-wound pressure vessel 
laminate, and a typical engine fan blade laminate. Defects investi- 
gated were full- and half-peretration circular holes, full- and 
half-penetration slits, and countersink holes. Results are presented 
lowing the effects of the defect size and type on the static fracture 
Strength, fatigue performance, and residual static strength. The 
results of inspection proradures are shown, describing the effect cf 
cyclic and static loadngs on damage propagation in composite 
laminates. The data in this study were used to define proof test levels 
as a qualification procedure in composite structure subjected to 
cyclic loading. (Author) 
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25 INORGANIC AND PHYSICAL 
CHEMISTRY 

Includes chemical analysis, e.g.. chromatography, com- 
bustion theory; electrochemistry; and photochemistry. 

For related information see also 77 Thermodynamics and 
Statistics/ Physio. 


N7S-10224* National Aeronautic* and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

FUEL COMRUCTON Patent 

Cecil J Marsh, inventor (to NASA! Issued 4 Oct 1977 S p 
Filed 31 Mar 1976 Supersedes N78-20215 114 • 11. 
p 1358) 

INASA-Case LEW 12137-1; US-Patent-4.052, 144 ; 
IJS.P*ten«.Annl-$N-R77710; US-Patent-CIass-43 1-352; 
US-Patent -Qasa-431 1 58 US-Patent-Claa* 60-39 5 1 R: 
US-Pstent 165-105) Avail US Patent Office CSCL 218 
A fuel combustor comprises a chamber with air and fuel 
inlets and a combination gas outlet The fuel is supplied to a 
vaporization zone and fuel and air are mined in a pair of mixing 
chamber*, each exemplified by a swirl can The resultant mixture 
is directed into a combustion zone within the combustor. Heat 
pipes are arranged with one end portion substantially in the 
combustion zone and the other end in the vaporization zone of 
its appropriate mixing chamber Some of the heat of combustion 
is thus carried back upstream into the swirl cans, to vaporize 
the fuel as it enters the vaporization zone in the swirl can. 
thereby improving vaporization and fuel mixing 

Official Gazette of the U S. Patent Office 


N78-12167*f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

EFFECT OF TRICHLOROFLUOffOMETHANE AMO MOLEC- 
ULAR CHLORINE ON OZONE FORMATION BV SIMULATED 
SOLAR RADIATION 

David A. Bittker and Edgar l. Wong Nov. 1977 22 p refs 

INASA-TP-1093; E 9078) Avail: NTT S HCA02/MFA01 CSCL 

04A 

Mixtures of air with either 02 or CF03 were photolyzed in 
a reaction chamber by simulated solar radiation Ozone formation 
was temporality inhibited l-y 07 and permanently inhibited by 
CFC'3. A chemical mechanism including gas phase and wall 
reactions is proposed to explain these results The CFQ3 is 
assumed to bs adsorbed on the chamber walls and to poison 
the sites for Q destruction. Author 


N78 13167*# National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio 

FORMATION OF Ns2S04 ANO K2B04 IN FLAME* DOPED 
WITH SULFUR ANO ALKAU CHLORIOES ANO CARBON- 
ATES 

George C Fryburg. Robert A Miller. Carl A Stearns, and Fred 
J Kohl 1977 19 p rafs Presented at Symp on High Tamp 
Metal Halida Cham . Atlanta. 0-14 Oct 1977. sponsored by 
Elecrrochem So- 

(NASA TM 7J794I Avail NTIS HC A02/MF A01 CSCL 2ie 
High pressure, free-jet expansion, mess tpectrometnc 
sampling was used to identify directly and to measure reaction 
products formed in doped methane oxygen flames Flame* were 
doped with S02 or CH35H and sodium ui potassium chloride* 
or carbonate* Gaseous NA2SC4 or K2S04 molecules were 
formed in residence time* on the order of msec for each 
combination of dopants usad Composit-on profiles of combustion 
products were measured and compared with equilibrium 
thermodynamic calculations of product composition. Author 


N7B-1I1H*| National Aeronautic* and Space Administration 
Lewi* Research Center. Cleveland. Ohio. 

VOLATILE PROOMCT* FROM THE INTERACTION OF KCMr) 
WITH CrlOl ANO LeCrOl IN OXIDIZING ENVIRON- 
MENTS 

Fred J. Kohl. Robert A Miller. Cert A. Steams. George C. Fryburg. 
and John G. OMerd 1977 16 p rafs Presented at Symp. on 
High Temp Metal Halide Cham.. Atlanta. 9-14 Ocl. 1977: 
sponsored by Elect rochem Soc 

(NASA-TM-73796) Avail: NTIS HC A02/MF A01 CSCL 07D 
Coded target collection technique* end high preeeur* mate 
tpectrometnc sampling were used to measure the relative rate* 
ol oxidative vaporization and to Merv / the volatile product* 
emanating from temple* of chromie id Mg-doped lanthanum 
chromite The materials ware expo- <d to partial pressure* d 
KO with and without H20 in one atmoapher* of slowly flowing 
oxygen el elevated temperatures Chromie and fresh temples of 
lanthanum chromite exhibited enhanced rates of oxidative 
vaporization upon exposure to these reactants. Mats apectrometiic 
identification sh owe d that the enhancements lesulted from tfie 
heterogeneous formation of complex molecule* of the type KO 
sub 1,2,3 CrC3 end KOH tub 1.2 Cr03. Lanthanum chromite 
that had undergone prolonged oxidative vaporization exhibited 
no enhanced oxidation upon exposure to the reactant*. Author 


N7S-131SB*f National Aeronautics and Spec* Administration. 
Lewis Research Center. Cleveland. Ohio. 

INTERACTION OF NeCRg) AND HCXp) WITH CONDENSED 
Na2S04 

Cert A. Stearns. Fied J Kohl. George C Fryburg. end Robert A 
Miller 1977 21 p refs Presented at Symp on High Temp 
Metal Halide Chem . Atlanta. G* . 9-14 Oct. 1977; sponsored 
by Electrochemical Soc 

(NASA-TM 73796) Avail: NTIS HC A02/MF A01 CSCL 070 
The interaction of Na2S04(l) with NaCI(g). HCKgr end H20(g) 
was studied in atmospheric pressure flowing eir end oxygen at 
Ns2S04(1) temperature* of 900 end 1000 C. Thermomicrngrevi- 
metric end high pressure mats tpectrometnc sampling technique* 
were used Experiment*! results establish that previously reported 
enhanced rates of weight loss of Na2S04(ll in the presence of 
NaOjg) are due to the reaction Na2S04(cl + 2HCI(gt • 2NtCXg) 
i- S02ig) + H20(g) * !/20?(g) being driven to the right in 
flowing gas systems The HCt(g) it the product of hydrolysis of 
NtO caused by smell but significant smountt of H20(g) present 
in the system Thermochemicel calculations are used to show 
that even with sub-ppm levels of H2(Xg) present, significant 
quantities of HCKg) are produced. Author 


N78-162t1*||/ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland. Ohio. 

THE FLUORINATiON OF COBALT AND ZINC 
Patricia Mane OOonnell Jut 1976 1)1 p refs 
(NASA-TM-X-73478; E-C233I Avail: NTIS HC A06/MF A01 
CSCL 070 

The reaction of cobalt and zinc with gaseous fluorine was 
studied Both temperature and pressure were variables, ranging 
from 298 to 773 K and 50 to 625 torr Both reactions were 
described by the parabolic rate law The reaction wet both 
temperature and pressure dependent. In the zinc reaction the 
vaporization rate of zinc above 573 K complicated the kinetics 
The cobalt reaction was complex due to the formation of two 
fluorides Parabolic rata constants were calculated and from the 
temperature dependence of the reaction a heat of reaction of 
2 8 keel-mole superscript 1 for zinc and 4 8 kcal-mole supers- 
cript 1 for cobalt in the iuw temperature range was estimated 
A theoretical analysis indicated the most probable mechamxm 
for bo f h reactions is cation diffusion through cation vacancies 
Comparisons with reported oxidation kinetics were given Author 




N78-17172*f National Aeronautics and Spac« Administration 
Lewis Reaearch Cantai. Cleveland, Ohio 

RELEASE OF DISSOLVED NITSOQEN FROM WATER 
DURING OEFRESSURIZATION 

fl J Simonaau 1978 20 p refs To be Presented at the 

14th Ann Meeting of the Southeastern Seminar on uteimal 
Se> . Raleigh. N C . 8-7 Apr 1978 

(NASA TM 73822. E- 141 1-1) Avail NTIS HC A02/ME A.-. 
CSCL 070 

Experiments were run to study depressurization ot watei 
containing various concentrations of on solved nitrogen gas. the 
pnmary case being room temporetuia water saturated with 
nitrogen at 4 MPa In a static depressurization experiment watei 
with very high nitrogen content was depressurized at rates from 
0.09 to 0 50 MPa per second and photographed with high 
speed movies. The pictures showed that the bubble population 
at a given pressure increased strong!/ with decreasing depies 
surizat'Cn rate Flow experiments were performed in an axisymme 
trie converging-diverging nozzle and in a two dimensional 
converging nozzle with glass sidewalis Depressurization gradi 
ents were roughly 500 to 1200 MPa per second Both nozzles 
exhibited choked flow behavior even at nitrogen concentration 
levels as low as 4 percent of satuisted The (low tales were 
independent of concentration level and could be computed as 
incompressible water flow based on the difference between 
stagnation and throat pressures; however' the throat pressures 
were significantly different between the two nozzles Authoi 


N7R-1R227*| National Aeronautics a'td Space Administration. 
Lasers Research Center. Cleveland. Ohio. 

DEFINITION AND EFFECT OF CHEMICAL PROPERTIES OF 
SURFACES IN FRICTION. WEAR. AND LUBRICATION 

Donald H Buckley 1978 40 p reft Proposed for Presentation 
at the Intern. Cord, on Tribology. Cambridge. Mass.. '3-23 June 
1978: tpu.'tored by CNR AROD. ARPA. and Mil 
(NASA-TM-7 1806) Avail. NTIS HC A03/MF A01 CSCL 07D 
Channel properties relative to their role in adhesion, friction, 
wear end lubrication dwcutsed in this paper will include. (1) 
adsorption, both physical and chemical: (21 orient st ion of the 
solid at well at the lubricant: (3) surface energy: (4) surface 
segregation: (51 surface versus bulk metallurgical effects: lb) 
electronic nature of the surface: and 17) bonding mechanisms 

Author 


N7S- 20281*1 National Aeronautics and Space Administration 
Lewis Research ' enter. Cleveland, Ohio. 

EFFECT OF NITRIC OXIDE ON PHOTOCHEMICAL OZONE 
FORMATION IN MIXTURES OF AIR WITH MOLECULAR 
CHLORINE AND WITH TPICHLOROFLUOROMETHANE 

David A Bittkei and Edgar L Wong Apr. 1978 25 p reft 

(NASA TP 1192; E-9297) Avail NTIS HCA02/MFA01 CSCL 

070 

0 zone formation in a reaction chamber at room temperature 
and atmospheric pressure was studied for the photolysis of 
mixtures of NO with either 02 or CFCI3 in air. Both CI2 - NO 
and CFQ3 • NO in air strongly inhibited 03 formation during 
the entire 3 to 4 hour reaction A chemical mechanism that 
explains the results was presented An important part of this 
mechanism was the formation and destruction of chlorine nitrste 
Computations were performed with this same mechanism for 
CFCI3-NO-air mixtures at stratospheric temperature*, pressures, 
and concentrations Results showed large reductions in stead-, - 
state 03 concentrations in these mixtures as compared with 
pure air. Author 


N7S-2b14S* Manorial Aeronautics, and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

APPARATUS FOR EXTRACTION AND SEPARATION OF A 
PREFERENTIALLY PHOTO OISSOCIATEO MOLECULAR 
ISOTOPE INTO POSITIVE AND NEGATIVE IONS BY MEANS 
OF AN ELECTRIC FIELD Patent 

Ho-st E Wilhelm inventor (to NASA! (Colo State Umv , Ft 
Collins! Issued 18 Api 1978 5 p Sponsored by NASA 
(NASA-Case LEW- 12465 1. US Patent 4.085.332. 


US-Petent-Appl-SN-692413. US Patent- Class-250-628; 
US-Patent-Clata-65-2; US-Patent-Claas-SS-lOO; 

US- Patent - Oast- 55-101; US-Patent- Clau-250-53 1 : 

US Patent Class 260-423PI Avail: US Patent Office CSCL 

070 

Molecules of one and the same isotope were preferentially 
photodiswc:.vted by s later end an ultraviolet source, or by 
multiphoton ibtorption of later radiation The resultant ions wert 
confined wth a magnetic fold moved in opposite directions by 
an electric field, extracted fn. n the pltotodietociation region by 
means of screening end accelerating gride, end collected in 
ducts Official Go'ette of the U S Patent Office 


N78-26148*||l National Aeronautics and Space Administration. 
Inwis Research Center. Oavaland. Ohio 

FORMULATED PLASTIC SEPARATORS FOR SOLUBLE 
ELECTRODE CELLS Patent Application 

Dean W Sheibiey. inventor (to NASA) Filed 3 Nov. 1977 

22 p 

(NASA Case LEW 12358 2: US Patent AppI SN 8484281 Avail: 
NTIS HC A02/MF A01 CSCL 070 

Membranes comprising it hydrochloric acid- insoluble sheet 
of a mixture of a rubber and a powered ion transport material 
were designed for use in oxidation-reduction (REDOX) electrical 
accumulator calls The sheet of thermoplastic rubber and an ion 
transport material, which may be in the form of a film on a 
flexible substrate such as asbestos or paper was made by 
d ^solving the rubber in a solvent and mixing with the ion transport 
material which is 20-50 vclume percent as compared with 
80-50' volume percent rubber Preferred ion transport materials 
include a salt or a chloride anion: a phosphonium. tertiary 
ammonium or quaternary ammonium, cation: a metal oxide, and 
a silicate or boric acid NASA 


N78-2918S*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

APPLICATION OF E8CA TO THE DETERMINATION OF 
STOICHIOMETRY IN SPUTTERED COATINGS ANO 
INTERFACE REGIONS 

Donald R Wheeler Aug. 1978 15 p refs Proposed for 

presentation at the 2d Intern Coni, on Solid Lubrication. Denver. 
14-18 Aug. 1978: sponsored by the Am. Soc. of Lubrication 
Engr 

(NASA -TM 78896: E-9367) Avail: NTIS HC A02/MF A01 
CSCL 070 

X-ray photoelectron spectroscopy was used to charactetize 
radiofrequency sputter deposited films of r. «ral refractory 
compounds Both the bulk film properties such as purity and 
stoichiometry and the character of ti.e interfacial region between 
the film and substrate were examined The materials were CrB2. 
MoS2. Mo2C. and Mo2B5 deposited on 440C steel It was 
found that oxypvn from the sputtering target was the primary 
impurity in all cases Biasing improves the film purity. The effect 
of biasing on film stoichiometry is different for each compound. 
Compartson of the interfacial composition with friction data 
suggests that adhesion of these films is improved if a region of 
mixed film and iron oxides can be termed Author 


N78-27228* National Aeronautics and Space Administration. 
Lewis Resaarch Center. Cleveland, Ohio. 

TARGETS FOR PRODUCING HIGH PURITY 1-123 Patent 

James W Blue, inventor (to NASA) Issued 9 May 1978 7 p 
Filed 4 Sep 1973 Supersedes N74 104/b M2 1, p 0060) 
Conlinuation in part of abandoned US Patent Appl SN 266927. 
filed 28 Jun 1972. which is a continuation m-part of US appi 
SN 863260. hied 2 Oct 1969 US Patent-3.694.313 
(NASA Case LEW 10518 3. US Patent 4,088.532. 

US Patent Appl-SN-394207. US Patent Class- 1 76- 1 1 , 

US Patent Class 1 76-16. US Patent Class 260 400. 

US Patent Class 250 429. US Patent Class 250 492B: 

US- Patent -3. 694.31 3. US-Patent-Appl-SN-266927. 

US Patent-Appl SN-863280) Avail US Patent Office CSCL 
070 

Tellurium powder in improved targets is bombarded with a 
cyclotron beam to produce Xe 123 Flowing gas streams cany 
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tf» «* ' 23 (two ugh on* cold Mg *Mi unco Xo-123 M 
i i <M *qin rW » ilKifi to I 123 rSmng Mo bore b*><M * x anotgr 
o MpooM « th* toigot mmmM couomg *» WapMM to 
no* Som* ol tho utmiii vapor.,** and *A**qu*r4fy (indMH 
on auriacaa mot »i eoolo r h»i the oagoi tabon Hratwiim 
Pti<n<on a toode fcv ttio ropoo wrl bofnbfdmvM a ttnt ion tonood 
todunum Offxrtx G*t*tti of try* u S Potent (Met 


A79-24K / * * VaWb prod>icH from thj wt o tott i on of 
ra/» .-nth 0203 and ' *0-0? V, otidutf innmnwmili F J 
Kohl. R A Mi hot. o A Stearns. G C Fryburg (NASA. Lawn 
Research Canter Own and. GVo). and J G DiNard fUacr r o c hemna/ 
Society Syrryutum on MjA l+rfitfMun Meat Hahdt Chmstry, 
Attmta. G* Oct 9 14. 19/7. P**r. 1« p. 9 reh 

Based on coaled target wAhamn methods and r*0i praetor* 
•nets spectrometer sampling, oidrtm vapor oat on rates and 
emanating notable products were evai jatod for mtei actions of KCtfg) 
with 0203 and LaCr03 m ondih\ environments. It was found 
that' ill increased rates c* oxidativr* re, XX I rat ion upon exposure to 
the reactants are eehibittc by cf'.mtri* art! fresh lanthanum chromite 
samples, and (21 these increased rates resuit from the heterogeneous 
formation of compteii molecules such rs XC sub T . 2.3003 and 
KOH sub 1 .2003 No increased rates war* observed 'or lanthanum 
chromite subjected to prolonged oxidative vapor izatxxx S.C S 


A78 2^888 * * Interaction of NaO/g/ and hO/g / with con 

din tad N*2S04 C. A. Stearns, F. J. Kohl. G. C r 'yixirg. and R. A. 
Milter (NASA. Lewis Research Center, Cleveland Od.o). Bhctro 
chemical Society, Symposium or High Temperature 'A? fa/ Halide 
Chemistry. Atlanta. Ga.. Oct. 9-14, 1977 , Paper 20 p. 17 ifv 

Na2S04(l> NaCKg) inter actior: were studied at a tottl pressure 
of one atmotjvhere of air or oxygen for various temperatures of 
Na2S04(l) and tor vartou. nartial pressures of NaCKg) and M20(g). 
Mass spectrometnc sampling techniques were used to identify and 
monitor <ps phase specter Continuous recording thermomioo^ravi 
metric measureme ,s were concocted to deter Tiine condensed phase 
weight change rates. Experimental measureme; its were supplemented 
with thermodynamic calculations. Numerous experiments were 
performed at sample temperatures of 900 and 1000 C with 300 ppm 
NaCKg) In these experiments, the reproducibility of the Na2S04 
vaporization weight los< r?te and initial weight gain upon addition of 
NaCKg) were found tr he satisfactory. Ir was found that the addition 
of NaCKg) to air flowing over Na2SC4(l) at 900 and 1000 C 
enhances the rate o* weight toss of the Nav'SCMd). Tfr’i enhancement 
increases when H2C' .> * * al?o ^dded to tne air flow. G.R. 


A 78 24889 • * Formation of Na2S04 and X2S04 in flames 

doped with sulfur and alkali chlorides and carbonates. G. C. Fryburg. 
R. A. Miller. C. A. Steams, ai>d F. J. Kohl (NASA, Lewis Research 
Center. OeveLnd. Ohio). Electrochemical Society. Symposium on 
High Terr ; pera lure Metal Halide Chemistry, Atlanta , Ga. t Oct. 9-14, 
1977. Paper 18 p 27 refs 

High pressure. free-jet expansion, mass spectrometnc sampling 
was used to identify directly and to measure reaction products 
formed in doped methane-oxygen flames. Flames wer* doped with 
S02 or CH3SH and sodium or potassium chlorides or carbonates. 
Gaseous Na2$04 or K2S04 molecules were formed in residence 
time* on the order of 1 msec for each combination of dopants used. 
Composition profiles of combustion products were measured and 
compared with equilibrium thermodynamic calculations of product 
composition. (Author) 


AIMMM* c*hmmIn»h» RwteoRMUt gf 

mama mm vmMmm 3 R Wh malm (NASA. Lmm ftemrch 

Cm*m. OweUnd. 0 h*l. Warn vol. 47. Apr 1978. p. 243*284. IS 
r*t». 

X-*ay photodadron iptctrofcopv «•« mad to character./* th* 
<temicd CDtnpoutKm of 30* start** Med surfaces nm w* o* 
containing otOmcnp douHrtfc r under both m«k] and saver* am a* 
condition*. In wvar* mm a ferfftd* was formed at the ripens* of the 
normal and* Thtt was due to ***** ch*mac*( attack on the o«*d* a* 
raacbon with cHan m*tal npottd by hr m* process In the rmkJ 
waar start th*** was no **»d*nc* of either tulhd* or mecapt'dr The 
oand*. however, was approximately twice as thefc as th« normal 
osde on an unworn ajrtec*. The chan^r m surface chemistry was 
primarily a function of wear rat* rather than lead (Author i 


A 78 33221 * •- Effbmt character v«»n from a conical pres 
ttruid fluid bad R J Priem R J RgiiiftjM** uvj R W Cite* 
(NASA. Lrwn Research Orip Cleveland On ml Internationa 
Contemn it on fh/idcrectSed Combustion. 5th. «Vasfc- :;(**». D C. 
Dec. 17 14 1977. Paper Up 10«*f*. 

An *mportant ter tor regarding tt^- Ui». ot 4 pr^ssun/eO Com 
t»j*ninq tiu.di/itl lieu iFFBl p*ov«dinq qesrs toi dnvmg a gas turbina 
tv Thf Tu»b»rur tXetir- lifetime ;iMh* ji«* v -ji! r-t v 

aFjtUbir t j .''edict erosion 3*KJ co*’»iVi'>n 'A'*-s ptivjucxl * »• 
t*«xn .4 PFB To assess tf’c potentM 1 o* aiiOgS devOupmt 
v*"t*reutiC4i apcM>cat>ons 'esist mo erw acumen t *t wa. deCMleif 
bu«ld a coal bu:R>nq hue bed t»ta? Ccuid t* empkiyi**! to 
measure vioyon arxi cu<ius**.n »ates Tests wen -gkuIajC*- 1 w»tt; ^ 
^ jr.^al fium»;‘ti T<; obtain sonr- ilejiw ■)* ’ut'atwin ttn.iuqn tn,. 
tt*p \*f tr,..* t»Mij A descriptors ;> presented *y V\r data > tita:.u“i .r. tr 
fi'St 138 of ttrSt.'-.g to cr..e actrri»*e liie vHiuent f*»*m ;*h- 1 a-. : 

urxl»‘* ddt.T» nt test cond-pont T>s»r co«iSKf»*»*xJ tests had nx*dr 
tr. drteim.nv tne t»**s’ op»-r atm*; cnrelit- m*. *« ■ uvrvj ’n*- ■ 

j »i-'t«*f rninjti' m ot the erosion 4nd Corroiiot: rate:, of tvp*c*rl to# lx • 
bL.de mate* idis G R 


A 78 33224 * RHease of dis-olv*d nitrogen from water 

during depressuruation. R J Simoi>'a%i iNASA L*iw«s R«: a.'a f cf'' 
Center . Cles'eland Ofim $n rtheastem 'v^r-.usar on. Them.* 
Sciences. Annua’ Meeting. !4jh . Raleigh. % C. Apr. 6 7. 1973 
Paver 19 ;v 7 •►♦fs 

Experiments we*e run to study dcpiessuti/ahon of vat< ’ 
containing varK^iS concentrat:Ons of dissolved nitrogen gas. ttu 
pr mary case Ijemu ro<jm tempo ature water saturated wit»; nitrogen 
at 4 MPa Ir'. a stahe fie pressurization ''xperimerit. water w .th *e r * 
high nitrogen ccnterd was dep» *ssu» r/etf ar rates from 0 09 to 0 50 

MP^ per soconj jfv! photpgr w.th, h.qh-spevd nsovtt-s Th* 

pictures sht that tfie bubble pcgv,!i '>!.<,> r» at a p» •-ssuf'.: 

inctease<i strongly with decreasing depressurization »ate. Bobbie': 
rarely appeared before the pressure reached half thr- !»-,;»!/; pooi 
pressure Flow ' x{y.*t i;r.» nt> were pvtfcrmixJ r ax;Sy nmet' c 
converging Ji^erguitj nuvzJ? and in a Xmv daners.on.*! c<. *.ver g.rv; 
r-oz/ie with glass wails Ctfuess. r * v at;un iiodeenrs we»«: ougf.-v 
50C to 120G MPa pe» second. 6*'th ex nibs ted zh- >*.•.: f!nw 

behavior even at wtrog* n coc<e;it* at.on levels as iow as 4 jiercent > 
saturated Thi; fluw rates We»** mdepeMoent -;f ojtK.eritr atu xi levt.i 
and could «** coinjv.itt*! .is -rw:orc p*e<>ipie ,vJt« r Mow- based rh* 
diffemrx'.j betv'mVrn stH.-na'i i: .»:ro throat or : iuii •*.... »-r.,Vfve!, 
throat pressures we. e sigmfidantiy different tkitvveon the two n ;.v -^s 

(Author ) 
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26 METALLIC MATERIALS 


Includrv pr-yucyl. chemical. and mechanical properties at 
metili. e.g.. cu-u-or. and metallurgy. 


Hn-tinO'l National *«>'»«) and Spaca Administration 
Lam naaaairh Canter ChvHt: i. Ohio 

fiCOHDAIIV-IUCTROK IMitMON MOKITUS Of 
CONDUCTING SURFACE. WITH APPLICATION TO 
MULTISTAGE DEPRESSED COLLECTORS FOR MI- 
CROWAVE AMPLIFIERS 
Rafch Forman New 1977 33 p rota 

(NASA-TP 1097 E 9233) Avail NTlS HC A03/MF AOt CSCL 

Ilf 

To improve the efficiency of high power microwave tubes, 
low secondary electron yield electrode surface for use m depressed 
collectors are needed The secondary envision characteristics of 
a number of materials were investigated The materials studied 
eft beryllium, carbon (soot and pyrotytic gr a phite) copper, 
titanium carbide and tantalum Both total secondary yield delta 
and r el alive reflected primary yield ware measured These 
measurements were made m contunenon with Auger spectroscopy 
so that the secondary emission characteristics could be determined 
as a function of surface contamination or purity The results 
show that low atomic weight elements, such as beryllium and 
carbon have the lowest reflected pnmary yield and that roughening 
the surface of an electrode can markedly decrease secondary 
ywld both for delta and reflected primaries All factors consid- 
ered a roughened pyrolytic graphite surface showed the greatest 
potential for use as an electrode surface in depressed coflec- 
tors Author 


N7B-13191*# National Aeronautics and Spaca Administration 
Lewis Research Center Cleveland Ohio 

MECHANICAL PROPERTIES OF IOR-REAM-TEXTURED 
SURGICAL IMPLANT ALLOYS 

A J Waigand 1977 24 p refs Presented at 24th Natl 

Symp . Boston 8-11 Nov 1977. sponsored by Am Vacuum 
Sue 

(NASA TM 73742. E 9066 U Avail NTIS HC A02/MF A01 
CSCL 1 1F 

Ar. election bombardment Hg ion thruster was used es en 
ion source to tenure surfaces of materials used to make orthopedic 
and i or dental prostheses or implants The materials textured 
include 3 1 6 stainless steel titanium 6% aluminum. 4% vanadium, 
and cobalt 20% chromium 1 5% tungsten To determine the effect 
of ion tenuring on Ihj ultimate strength and yield strength, 
stainless steel and Co O W alloy samples were tensile tested 
to failure Three types of samples of both materials were Mated 
One type was rorv textured (the nrocess also heats each sample 
to 300 Cl another type was s mply heatad to 300 C in an 
oven and the thud type was unt. rated Stress- strain diagrams. 
0 2% offset yield strength data, ' of -I elongation data, and area 
reduction data are presented Fatigue specimens of ion tenured 
end untenured 316 stainless steal and Ti-6% AI-4% V wera 
tested Included as an ion taxtured sample is a Tt-6% AJ-4% V 
sample which was ion machined by means of Ni screen mask 
so as to produce an array of 140 mu m x 140 mu m x 60 
mu m deep pits Scanning electron microscopy was used to 
characterue the ion textured surfaces Author 


N79-13192*# National Aeronautics and Spaca Administration 
Lewis Research Center. Cleveland Ohio 

ROOM TEMPERATURE CRACK GROWTH RATE 9 ANO 
20 DEG F FRACTURE TOUGHNEM OF WELDED 1 1/4 
INCH A IM STEEL PLATE 

John L Shannon. Jr and Waitar Riasnrclu Nov 1977 22 p 
raft 

(NASA TM 73847 E 94351 Avail NTIS HC A02/MF AO'. 
CSCL 1 IF 

Data are presented which were developed in support of a 
sttuctutal assessment of NASA LEWIS' 10-foot by 10 foot 
supersonic wind tunnel, critical portions of which are fabricated 
from rolled and welded 1 1/4 inch thick A-285 steel plate 


and w«M heat a ff e ct ed rone were Mated Tenxde str ength and 
fracture tough: wea w arn deter untied at -20 F. the estimated 
loweet tunnel oper a tin g temperature Crack growth rates were 
mssturad at mom tamparatura. where growth rates m ssrvics 
ate e x pa ef d to be highest Author 


M79-131B>*f National Aeronautics and Space Administration 

t ROM CtnMr. Qivtiind. Otno 

CYCLIC RTRERG-RTRAM CURVE DETERMINATION FOR 

OGAC STEEL GY THREE MCTHOOt 

Allied J NacMgaC (1C77| 6 p rib 

(NASA TM 739 IS. E 9402) Avail NTIS HC A02/MF AOt 

CSCL 1 1F 

The room temper at ure cychc stresa stram waa determined 
lor DGAC low afloy Steel by three different methods The method 
that inwohm thi um of a unjto Bpariman monotone ttniion 
tost after cycle shaming pfowded tha beat ag r ee m ent wntti the 
accaptad base method which raguwaa a numbet of componior 
spaceman tests. The single specimen test <s also the a m ples t to 
conduct. Author 


N7t-16229*f National Aeronautics and Space Administratton 
Lewis Research Center Cleveland. Oho 

FRICTION ANO WEAR OF SEVERAL COMPRESSOR 
GAS-PATH REAL MOVEMENTS 

Robert C Bill and Donald W Wisander Jan 1978 42 p refs 
4NASA TP 1128 E-92761 Avaif **T1S HCA03MFA01 CSCL 
1 1 A 

Rub inter action experiments were conducted on a senes of 
smtered and plasma sprayed compressor gas path seal materials 
in contact with Ti 6A1 4V Wade tip and knife edoe rotors The 
most rub tolerant materials investigated wen? sintered Nichrom* 
and plasms sprayed nickel 25 percent graphite T he effectiveness 
of providing a compliant substrate fo* dense seat material coatings 
was also demonstrated In general «t was observed that rotor 
wear and high fr«ct*ona> energy genet at ton 'ates accompanied 
smearing or surface denvfcatiun of the materials investigated 
The onset of smearing was sensitive to rub interaction parameters 
and seal geometry Two complementary models were proposed 
to account for me Smearing trends 0< ;«* »s based on thermal 
effects the other on pad. mutate escape effects They were shown 
to he consistent with tne experimental evidence at hand and 
together they predkit that smearing w»th the onset of high energy 
tub conditions s favored when incursion rates < radial motion' 
j-e 'ow incur vor depths are high the seal geometry is of a 
x.m(e edge character and the seal particle sice is small Author 


N78 16230* • National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

FEAS9SIUTY STUDY OF TUNGSTEN AS A DIFFUSION 
RARRIER RETWEEN NICKEL CHROMIUM ALUMINUM 
ANO GAMMA GAMMA PRIME OCLTA EUTECTIC 
ALLOYS 

Stanley G Young and Glenn R Zellars Jan 1978 35 p refs 

{NASA-TP 1131. E-927U Avail NTIS MCA03/MFA0I CSCL 
1 1 F 

Coating systems proposed for potential use on eutectic alloy 
components m high -temperature gas turbine engines were studied 
with emphasis on deterioration of Such systems by diffusion A 
1 mil thick W sheet was placed between jutectc alloys and a 
NiC'AI laye* • te%T spe • *.')*■ .igi'.f r ItrV C ‘ 

as long as 500 hours Without the W barrier, tt e delta 
phase of the eutectic deteriorated by diffusion of Nb into the 
NiCrAl Insertion of the W barrier shopped the diffusion of Nb 
from delta Chromium diffusion from the NiCrAl into the 
gamma/gamma prime phase of the eutectic els greatly .-educed 
by the barrier However the barrier thickness decreased with 
time and W diffused into both the NiCrAi and the eutectic 
When the delta platelets w?r« aimed parallel to the NiCrAl layer 
rather than perpendicular, diffusion into the eutectic was 
reduced Author 


r.f . J. 


69 


N7S-tS23S*# Nation#* Aeronautic* and Spaca Adromrstralion 
Lawn Research Center Qevetend. Ohio 

THE INFLUENCE Of COMFOOTION. ANNE All NO TREAT 
ME NT ANO TEXTURE ON THE FRACTURE TOOOHNESS 
Of Tl-SAI-2.Ua PLATE AT CRYOGENIC TEMPERATURES 

R H Van St one !G£. Schenectady N V I. J L Shannon. Jr. W 
S Pierce and J R Low Jr (Camegro Meton Una r I May 1977 
46 p rah Presented at Symp on Toughness and Fracture 
Behavior of Titanium Toronto Ontario. 2 3 May 1977. sponaored 
by Am Soc Testing and Mater 

(NASA TM 73872! Avail NTlS MC A03/MF AOI CSCL11F 
The plane strain fracture toughness K sub Ic and conventional 
tensile pioperties of two commerciaBy produced one-etch thick 
T| SAI-2 SSn plates were deter rrunad at cryogenic temperatures 
One plate was extra low interstitial IEUI grade, the other normal 
interstitial Portions of each plate were null arms s l e d at 10M K 
11500 FI followed by either air cooling or furnace cooling The 
tensile properties flow curves end K sub Ic of these pletes 
were determined at 295 K (room temperature). 77 K (liquid 
culiogen temperature), and 20 K (liquid hydrogen temperature) 

Author 


91 p rets 

(NASA-TM 73964. E 944II Avan NTtS MC A03/MF AOI 
CSCL I IF 

A study of the Eow strength, creep resistance and ddteeron 
weldmg charactanttics of tha titanium *Roy 
Ti-6AI-2Nb- 1Ta-0 EMo was conduesad Two m dl pro caa sa d 
•arms of this a«oy were examined Tha keged material waa 
aaaantiady procaasad above the bate traneut w h da the iqRad 
form waa subjected to conaiderabla work below the beta tranaua 
Between 1 ISO and 1250 K. tha forged material waa stronger 
and more creep nwetant than the ro«ad aRov Both forma e*MM 
superpleshc characteristics m the t ampara t ure range Strain 
nroasuraments during ditfusaon weldm g esp a n man ta at <200 X 
reveal that weM narta c as have no i n aasi u abls ailact on tha 
ova r a i creep deter m atron Stgndica nt deformation apgia ie to be 
necessary to produce a quabty ddfusion vrold betwe e n eupar ptea cc 
materials A soft interlayer inserted b etween faying surfaces 
would seemingly aHow manufacture of quality diffusion welds 
with little overall deformation Author 


N79-19192* National 


and Space Admmm tieii on 


N7S-17187*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohm 
MATERIALS TECHNOLOGY ASSESSMENT FOR STIRLING 
ENGINES 

Joseph R Stephens Waller R Wiuke. Gordon K Watson. James 
R Johnston end William J Croft (Army Materials ana Mechanics 
Res Center Watertown. Mass I Oct 1977 16 p refs Presented 
at Dept of Energy Highway Vehicle Sys Contractors' Coordination 
Meeting Oearbo-n Mich 4 6 Oct 1977 
(Contract EC 77 A 31 101 II 

(NASA TM 73789 E 9356 CONS/ 101 1 -22) Avail NTIS 
HC A02 VF AOI CSCL 11F 

A materials technology assessment of high temperature 
con- portents m the improved imetah and advanced I ceramic) 
Stirling engines was undertaken to evaluate the current state of 
the art of metals and ceramics identify materials reseaich and 
development required to support the development of automotive 
Stulmg engines and to recommend materials technology programs 
to avium material readiness concurrent with engine system 
deieiopment programs The most cr.ticet component for eeeh 
engine s -deruified and some of th e material problem areas are 
discussed Author 


N7S-1716A*f National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

ELEVATED TEMPERATURE TENSILE AND CREEP PROPER- 
TIES OF SEVERAL FERRITIC STAINLESS STEELS 

J Danmt Whittenberger Oec 1977 22 p refs 

lNASA TM 73863 E 94401 Avail NTIS HC A02 MF AOI 

CSCL 1 1F 

The e'evated temperature mechanical properties of several 
ferritic stainless slee 1 -. were determined The alloys evaluated 
included Aimco 18SR GE 1541 and NASA 18T A Tensile and 
creep strength properties at 1073 and 1273 K and residual 
ipn-n temperature tensrle properties after creep testing were 
measured In addnm- 1273 K tensile iod ceep tests and residual 
property testing were conducted with Armco 18SR and GE 1541 
which were exposed f 200 hours to a severe oxtdumg 
environment in automotive thermal reactors Aside from the 
residual tensile properties tor Armco 18SR prior exposure did 
not affect the mechanical properties of ether alloy The 1273 K 
creep strength parsMe' to the sheet rolltng direction was similar 
for all threo alloys At 1073 K NASA 18T A had better creep 
strength than either Armco 18SR or GE 1541 NASA-18T A 
possesses better residual pioperties after creep testing than either 
Armco 18SR or Ge 154t Author 


SI 7 8 1 7 1 90* | National Aeronautics and Space Adm.nistrafron 
Lew-> Research Center Cleveland Ohio 

ELEVATED TEMPERATURE FLOW STRENGTH. CREEP 
RESISTANCE ANO DIFFUSION WELDING CHARACTERIS- 
TICS OF Ti GAI 2Nb ITe O BMo 

J Daniel Whittenberger and Thomas J Moore Oec 1977 


TANTALUM MOOtFtEO FERRITIC MON NASS ALLOTS 


E Ofdnave and Chatiee P B lank enefvp ewant o rs ho 
NASA) liauad 25 Oct 1977 3 p Filed 21 Jan <979 

Supersedes N78- 17233 114 OS. p OBSS) 

(NASA Caia-LEW -<2095-1: USPetent 4 065 416 
U S- Patent- Appl-SN-66< 009: US^Patant Oaaa-76 <24. 

US-Patant Claas 75 12*0. US- Patent Claaa- 75-1 2SF. 

U S- Patent- Class-76- 12SG: Us Paront Oaas 75 12 ST) Avail US 
Patent Office CSCL 11F 

Strang ferritic aaoys of the Fe CR AI type tonumg 04% 
to 2% tantalum were developed Thee# aioys have improved 
(abneabitty without saenhemg legh t em per a ture strength and 
orudetion resrstenca in the 800 C (1475 F) to 1040 C 
(1900 F) range. Official Catena of the U.S Patent Office 


N7B-1S1S3* Natronal Aeronaubcr and Spaca Administration 
Lewis Research Center. Cleveland Oleo 

DiRECTTONALLV SOLIDIFIED EUTECTIC G AMMA-GAMMA 
NICXEL-RASE BUPERALLOVS PeSawt 

Melvin R Jackson, inventor (to NASA) Issued 25 Oct 1977 
7 p Filed 7 May 1976 

(NASA Casa LEW 12905 I US Patent 4.065.447 . 

US Patant Appf SN 864171 US Patent Oass 146-32: 

US Patent Class 75 170 US-Patant Osset 48 32 5) Avail US 
Patant Office CSCL 1 1F 

A duect-oneHy tofeMied mufbvenent eutectc gamma gamma 
prime mckal base tupereUoy casting having unproved hiph 
temperature properties was developed The sftoy is composed 
of a two phase eutectic structure conerobng ases nt isi y of on » 
weight percent bean 6 0 9 0 aluminum SO- 170 tantalum. 

0 10 cobalt. 0 6 vanadium 0 6 rhenium 2 0-60 tun^ten. end 
the balance being nickel subject to the proviso that tha sum of 
the atomic percentages of aluminum plus tantalum a wither tha 
rings of from 19 12 and tha ratio of atomic percentages of 
tantalum to aluminum plus tantalum is withm the range of from 
0 12 0 23 Emt added within the gamma nickel bee# matrix 

am aligned eutec'ic gamma prune phase I pu manly uckei 
alummum-tantalum) reinforcing fibers 

Official Gazette of tha U S Patant Offica 


N 7S-19261*# National Aeronautics .nd Spaca Adimmstrabon 
Lewis Research Career. Clev ela n d . Ohio 

CORRELATIONS BETWEEN ULTRASONIC AND FRACTURE 
TOUGHNESS FACTORS IN METALLIC MATERIALS 

Alai Vary 1978 18 p refs Prppoead ter P re s e nt a ti o n at the 

11th Symp on Fracture Mach, B la ck sburg. Va. 12-14 Jun 
1978 

(NASA TM 73805) Avail NTIS MC A02/MF AOI CSCL 1 1F 
A heuristic mathematical base waa proposed ter the 
experimental correlations found be tw ee n uftrxeorvc propaga ti on 
factors and fracture toughness factors in mat s ** matenaH A 
crack extension model was developed wherein spontaneous strata 
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A7MG371 • fracture mrim* cbeeeterwuts of oftanu 

AMMpHitai J H S« 'i»* -wd C C Cham*% (NASA Lrr-n Research 
Canty*. Cleveland 0h*o> Soorfy o/ fnfneer>ng Same*. 4/vvef 
*s**n, 14tn, l*t*gh Unn m t rt y, V^r M 7$ 79/7. 

top m 27 n 

The t'actui* vjtfaLY ch«xtwi\tct o** 4&a high nxlJai 

£! fit*** n«n ivrhpOVte »(Jrt *TV*vi *** r >T jjt«^ jpng a 

u di' i.'-xi **4rct m*p i^nto^o^ <S€Mf T*v sjihi'tv's Uibiwted 

tw fertile loadin'; at angle s <0 90 i*»*gi to f»v» t»t*v direction 

SIM pfVrtorT-H.ro$r*pfn of rue fr«tu«fd surface* irwiwd three 

pdf CM**'. I 'oad jn^*> i-g*iny wi*n t **t»r»ct ff«furr char aCter iM*C% 
Based on these t^eiJtor.v trtten ware «i*bltihecl wh*cft can he 
use^S t;> char.*-?***/** U*cu,t+ surfaces w.'h Wpct to a predb miner* 
Single ^«ru it aUoce modr (Author' 


N79-Mtt«*| WM VirfAt bmv MorgvttMn CoJJ of 

wiwomo to ctmmum* nootuiw 

Aft Mono P Rang f j en A K ratwv end C V Won Jon 
1»77 214 p twH 
tConhect NAS3 f«726i 

! NASA Cfl 1351641 Av**t NTIS MC A10/MF AO! CSCl 
2 IB 

A genere* mathematical moao <o» the r f «d«c^oc of perform 
•r*cr 5 1 * RuiduMl bed coel combustor NIC «c developed The 
bMtr ele m e nts of the muiii: z e r^- r* ni ( I J hydrodynamics of 
0 M end foMh «n th« combustor i 2 > description of ges end 
tohd* contacting pattern ( 3 * kmetica Of combustion end 
(41 absorption of S02 by Nnessona in the bed The model *s 
cep able of calculating the combustion efficiency axial bed 
temoerawre proMe carbon hold p <n the bed oxygen and 502 
roncentrahons «n the bubble end erurfpnn phases voH«r retention 
effi ci en c y and particulate c'ny oyer by eiutnation The -'••acts 
o# bed geometry excess at location of heat transfer cols in 
the bed ceJcmm to suffer redo ui rt*v feeds etc are examined 
The ceicuiefed -exults an* compared with experimental data 
Agree r em bet ween the catenated result* and the observed data 
are satisfactory m rno*t cases Recommendations to enhance 
the accuracy of prediction of the model *19 suggested Author 


NTS- 26160** Notre Dame U n*v Ind Dept of Aerospace 
and Mecn antce* Engineering 

SUNNING Of LIQUID POOLS IN RfOUCEQ GRAVITY 
Mb Repo r t Mar 1«#7C Feb 1S77 

A Vurty Kanury Jun 1977 '41 p refs 

Contract MA S3 20087 

\HASA CR 136234 TR 77 33* Avail NTiS HC A07 MF A01 

CSCL :< IB 

Th * exi;*t*ng ’iterature on the combustion of liquid fuel pooh 
reviewed u Jd«r>t'fy ‘be phy -cai and chem*c»l aspects wh*ch 
•«Hju*r« an improved understand : v g Among the pre trans and 
post *gn<tion proc ^essas a deimeat.'n was made of those which 
seem to un«que*y benefit from studies o the essential environ mc-nt 
olff- id b> vpacelaD The role played by the gravitational constant 
**t analyt*val and experimental justifications was developed The 
analytical ;usi-fica!*ors we** based on hyootheses mode** and 
dimensional analyses whe'eas the eapenmeotei justifications were 
based ;>n an examination of the range of gravity and gravity 

deyxfndent v£'»st>;e* poss.hie ;n the earth ba^ed lahofatoi^s Some 

prelim, nary expositions into the questions of feasibly of the 
proposed space! ah experiment are also reported Author 


A7M1I01 * Analytical study of lewr sopportad cxunbut- 

tsoe his m hydro fan. N M. Kemp and R G Root (Physical 
Sciences Inc . Woburn Mass > American ‘mtitute of Aeronautics 
and Astronautics. Fhud and Plasma Dynamics Conference. tJrfi. 
Seattle iVa sh July U> *2. 7978. Paper 78 1219 14 p Ip r*fs 
Contract No MASJ 20J81 

Laser sufipurted combudb>n tLSC) waves <*v an important 
ingredwnt m the fluid mechanics of CW laser propulsion us mg a 
hydrogen propellant and 10 6 micron talers Therefore a computer 
model hes been constructed to solve the one dimensional energy 
equation with constant preanire and area. Physical processes consid 
ered mefude convection, conduction, absorption of laser energy, 
radiation energy km. and accurate properties of equilibrium hydro 
gen Calculations for 1.3. 10 and 30 atm were made for intensities of 
10 «n the 4th to 10 to the 6th W sq cm. which gave temperature 
pruf'iey wane speed, etc To pursue the propulsion application, a 
second compute* model was developed to describe the acceleration 
of the gas emerging from the LSC wave into a vanable pressuie. 
convergmg flreamtub*. stni including *jl ;he above mentioned 
physical processes Thr results show very high temperatures m LSC 
waves which absorb oil the User euergy , and high radiative losses 

(AuthotJ 
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Mattel waves produced during mcrocrockmg are matnimtti M 
at promoting the onaat of unstable crock ettanaron M ci entt 
mcrottructutai factory involved * Ha procaaa aro maaaurtMa 
Da uhrasomc protwig Eapentnenttt mauds wheat* that uftraaomc 
ananuanon and vefocay m aaa uro manta and produca i ign Pr a nf 
co t ro lation a with trocturo toughnaaa properties and alao yMd 
strength Author 


N78- 18282*# Natrona! A arona uh e a and Spaca Adnwaatntvn 
Lawn WillliLh Cantar Cleveland Cthro 

rmaevui of not ano wruc*noN to mm 
co m iomo w. coating ano lu n ni c ati on 

Oonatd R Wheeler 1978 16 p rota P iaaa n aad m Me Symp 
on Mod Mi jpog Tach and Their AppJ . Oavaiand 10-11 Apr 
1878 

(NASA TM 788381 Avad NT1S HC A02/MF A01 CSCL 1 1F 
Tha pnncplet of ESCA (electron tpactroacop a for rh e rwr al 
analysis) waro desenbad by compamon with uPa tpactroacopic 
lachntguat Tha advantages and dwa Mant agaa of ESCA aa 
c o mparod to othar aurfaca sensitive anefyfett fachmq uaa waro 
avaluatad Tha uaa of CSCA waa dluatratad by actual a ppl i r eb ons 
to oaidatron of ataal and Rene 41 tha chanaatiy of lubricant 
addmvoa on ataal and tha compoaaron of aputtar dapoadad hard 
coatings A tabhography ol materiel thai waa uaatuf tor tor hat 
Study of CSCA was prosantad and conunantad upon Author 


N78 2128S*# National Aeronautic* and Spaca Admaattrabon 
Lewis Rasaarch Cantar Oavatand Ohro 

•TOE NOTH ENHANCEMENT PROCESS FOR PREALLOYEO 
POWDER SUFERALLOY* 

Wdhamj Waters end John C Freeh* 1977 3' p rof* Presented 
at tha IMS AIME Fad Meat>«g Ore ago 24 27 Oct 1977 
(NASA TM 78634 E 95441 Avail NTIS MC A03/MF A01 
CSCL 1 1 F 

A technique involving suparpiaste procaaamg and high 
piessoiv autociaung was applied a mckal Data preaflOved 
ponds ahoy TensU# strengths as high as 2886 MN *q m at 
480 C we>t ootamad w.tn as sup*rple*tic*M> deformed malar 
■at Appropnata t'aatments yield i ng material* with high tempera 
ture tensile and stiaaa rupture strengths ware a iso devised 

Author 


N78 21 297*r Nations! Aeronautics and Spaca Admrrustration 
Lewis Pas eaich Center Cleveland Ohm 

(TRAINMAN 0 E PARTITIONING BEHAVIOR OF TMC 
NICKEL RASE 8UFE HALLO VS. RENE' 80 ANO IN 100 

G R Halford and A J Nachtigaii Ap- 1978 17 p >efs 

Presented It tha 46tti Meeting of tha Struct and Mater Panel 
o* AGARP Specialists Meeting cm f h*. alternation of Low Cycle 
High Temp Fatigue by Sna. mange Partitioning Method Aalborg 
Denmark 9 14 Apr 1978 

iNASA TM 789781 Av»J N*'S HC A02 VF A01 CSClIIF 
A study was made te assess the *bmt> of ih* method of 
Stiairvangr **aiTit*on.ng .$RP‘ to both correlate and predict 
hgn tempa'aiu ie low ,yt e *atgue V*s of mckei base suparal 
i ;vs tc gas tu-tim* appr-catiums Tn* partitioned stiam/ange versus 
’ 'e * el si -on ships in- uncoatad R*n* 80 and cast (N 100 we<e 
a*sc dstei-nniad 'ier r dui'tiMy ncmyluad Slra<nrange 
Pa't’tio n ifig equations These eiv used tu pradret the eyefre 
lives of (he neseline tests The life preOU.:*b*tit> of the method 
was se/f.ad 'o :a»t :N IOC by aoti'ymg the baseline results to 
the I't# piedKrt'u.t .>• I seties of -i-mplei Str#in Cycling 

tests w-tn rT,.,i|.ple tmid pe mos at -c stent st a<n 't was concluded 
that the method o' ca- cottetate and piedm: the cycle 

'•»es )t ttioialo'V seer - maf is of the mckal base suparakoy* 
avaluatad *t this piogtym Author 


NTS 21244"* Nat u’ j’ A#iu. autiuv e"j Space Admmatrjtion 
Lawns Research Cent** Cieve : *nd Ohm 

INFLUENCE OF FRETTING ON FLEXURAL FATIGUE OF 
904 STAINLESS STEEL AH0 MILO STEEL 

Robed C 9 n A t,, R */ «j T Lab* 1 and Dougta* A Rohr. Apr 
1978 19 p tats 


(NASA TP 1189 C 84141 Avan NTIS HC A02/MF A0' CSCL 
11F 

Frotbng taogue eapenmantt conducted on 904 ete rn i ses Matt 
uaatg a Raaortt fabgua teal arra n ge m e n t wdh boitad on hotting 
pads demo n ar rated dial fabgua Me • reduced by at Watt a 
factor of 10 m the 286 to 334 MPa 198.600 to 48 500 pad 
nominal ftoaurol fabgua sti aaa range to adda ro n eaperonent* m 
attach tha heftin g pads waro removed altar ao lo ct ad numbers 
of cycles todowad by continued Reaurtt fatigue without halting 
•how that continued hettmg beyond 60.000 cyctaa does not 
t rgmhc a ndy torthar laduce fabgua Me of 304 wa ml a w steal at 
317 MPa 146.000 pad Mirmsrupn oasmmatron of tha haoad 
contact wees revealed hacturo nbabon wtea aa wed aa numerous 
cracks that tfcd not psopagaka to tadura Ftaaurtt hating iahgua 
etpenmentt performed on mdd Matt showed an numitiwy of 
fabgua Ida to the m p denca at frothng under Reaurtt atress 
condibona of from 162 to 217 MPa (29.600 to 31.501) pail 

Author 


N7S-2Z2S8*# Natrona! Ae ron su h ct and Spaca Admmwtrotron 
Lawns W as ta r e h C enter Cto v tt i fM Ohro 

MOM TOUOMN688 IRON 6TN6NNTH IRON ALLOT Pat e n t 

J R Stephens and W R Withhe nvantors tto NASA) Fried 
13 Dec 1877 12 p 

iNASA Case LEW 1 2642 2 USPatanSATOl SN-660406) Avad 
NTIS HC A02/MF A0I CSCL 1 1F 

A Matt aftoy is pipy Ma d wh i ch aatsbds fa c sSaid ssrongdi 
and toughness ch a ro csa n sbcs at cr y og e n ic ta m pa r a iu iaa Tha aSoy 
consists esaenbaPy of about 10 to 16 pe r ce nt by is sigh t m c ka l 
about 0 1 to 1 0 p erc ent by wa^M tt u mroum. and 0 fO about 
3 percent by n eight of at toast one of dto f oO ossmg acMdamtt 
atomanit copper lanthanum nwb aim tantatom Mamum 
vanadrom yttnum mcoraum and the rore earth m e ta b wiC*» 
tha bttan ca ban g saasnlitth van The Matt aftoy • p rod uce d 
by a process wtoch tr hides usmg ottd rodrog tt room sanpa ro toro 
and siibaaquani toll i raa sm a ns at tamparotoro* tanpng from 
500 to 660 C and ( assesses a fracture touo '/srwea ro ng av; '- v « 
200 to 230 ksi iqusro root ol (ml ar>-< yield strsogtn) up » 
230 kb NASA 


N78 2)1t7*f Natux * Aeronaut<» ang 6oatr Aununwtt *(«■•. 
Liwiy Ratearr-h Ce*i I -.1 Ctovttanp Ohm 

THE roc; of tm nmal SHOCK IN CTCUC OAiO a TO* 

Carl E Lows* snd Danwf L Deadmor* 1978 14 p th 

Presented <t 163d Mealing of tha Electiocham Sex. beMUe 
21 28 May 1978 

.NASA TM 78876 E 9610f Avail NTIS HC A02 Uf AJI 

CSCL I IF 

The **fact of thermal shoe! c,n the spa * mg uf uidn from 
tha surfaces of savarat commercial afro ys was onrim n*c Tr.* 
aws'age cuotuig >atr was varied from app-uumatafy 7 4c* L ye' 
second to ‘ass than 1 0 C per se. ond during .pK ■ vtetmr 
tests >n an Tha lasts consistad of ore hundrad . iv V. uf me 
hou' St tha mastmum tamperatu'e ll 100 .V 1200 Li The alii >" 
we<e HtJS 875 TO N. TO N.CiA) IN 60’ IN 702 ami 8 ’9<\ 
plus Ml Au of rnese alloys eshrtvtad parf.jf spaiimg with... use 
osida rathe' than total oude toss down 10 oae ifel* Theme, 
shoe* resulted in deh~mstron of the mete wh<h n t^rt. tasi rind 
•*■ r-usl .aces m I hanging I ha GE-de laJui* mode f'um . e-iji'tlliif 
to tens*'# TensUe laUu'et ws'e chaiacteiuad by I ec e.r g of the 
oude and little toss while compiassne taaves warn chaiactanjad 
by rspioseo lose of plsteteis of oude The befeyiu was .unfuu ».i 
tn asammalion uf machanrc»it» st assed osalv scar*. It * 
the -tia ly shocked oudas spaftad lass than the stew . • l ■> 1 n w » ■ 
with tha esiaplic”' uf T D NiC'Al s 1 ‘alvrsal 1a«eJ m J tv.ttla 
rteonar st he. than by plastic dc tor mat idi A'-th*;* 


N78 24896*# Naionai A«. onautHA ^H*4C4* A4j#nkT 
c* a*v«.'»7H3 Ohio 

m*0 AltOVS TO COMS§ ft Vt CftITICAl I It MiMIS 

JOMQh R 1978 19 p At irt#in 

fng Conf »ryj Too* Eipo»«tK>o Ph4#d*ip^»4 fl ’ 1 M*v 59?S 


t f 


(NASA :m 78840 I 9551) Av.nl NTI5 IK. AO?/ Mf AQ1 

V *h;i Ilf 

Based on available*, ol domesl.ii u'vwvus* i hiumium is om* 
of i hi* mo^l critical elumtiu's within the U S metal industry 
New alloys flavin^ mmIihi O . .uuimum tonltml'- wfn« ti offm 
fiitonlt.il . 1 . iiibMiUMr* lu> eyl fi throumiin in >nq lUi 
i ommtly m use are being invest igal'*d This paper tm uses pninanly 
on modified Type 304 stainless steels having one thud less 
chromium hut maintaining romp/ lahle oxidation ami lurrosion 
propel ties to that ol type 304 si/ ml ess steel the largest single 
hum of chromium Substitutes fit ihiomuim in these modified 
Type 304 stainless steel alloy, unhide silu on ami aluminum 
plus molybdenum Author 


N78 24336*# National Aeronautics and Spa e Admimsttatian 
Lewis He search Center. Cleveland Ohio 

CYCLIC OXIDATION OF COATED OXITE DISPERSION 
STRENGTHENED (OOS) ALLOYS IN MICH VELOCITY GAS 
STREAMS AT 1100 OEG C 

Michael A Gedwill May 19/9 7U p efs 

(NASA IM 788/ 7 f 90111 Avan Nils HC AO? Ml A0 1 

t.SCL 1 If 

Several overVy coatings on ODS NiCtAI s we ft* tested at 
Mailt 1 ami Mai h 0 3 burner nys to examine oxid.ition etui 
thermal fatigue performance The coatings went applied by various 
methods Based on weight i hanye ntaiiosiopn and metalloyia 
phu observations in Mach 1 tests Nasioat 70 on 10 NiCrAi 
exhibited the best oxidation resistance In Mach 0 3 tests PWA 
26 7 and AID 1 about equally wen* Hte best i mitinys on 
YD NiCiAl iNesioat /0 was not tested in Mach 0 3 nysi 

Authm 


N78 26198*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland. Ohio 

ROLE OF ALLOYING ELEMENTS IN ADHESIVE TRANSFER 
ANO FRICTION OF COP 'ER BASE ALLOYS 

Donald H Buckley Jun 1J78 19 p lets 

iNASA IP 1256 194/11 Ava.l NTIS HC* A02/ Ml A0 1 CSC. I 

1 IF 

Sliding fnction experiments were conducted m a vacuum 
with binary copper alloy riders sliding against a conventional 
bearing stool surface with normal residual oxides ptesent The 
binary alloys contained 1 atomic P c**«nt t various alloying 
elements Auger spectroscopy analysis was used b* monitor the 
adhesive transfer of the copper alloys to the bearing steel surface 
A relation was found to exist between adhesive transfer and 
the reaction potential and free energy of formation of the alloying 
element in the cop pm The more chemically active the element 
and the more stable its oxide the greater was the adhesive 
transfer and wear of the copper alloy Transfer occurred in all 
the alloys except ropper gold after relatively few t2Sl passes 
across the sine! surface Author 


N7B 26199*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

MORPHOLOGY OF GOLD AND COPPER ION PLATED 
COATINGS 

Tahvaldis Spalvins Jun 19 79 17 p refs 

(NASA TP 1262.1 9528) Avail NTIS HC A02/MF A01 CSCl 

1 IF 

Copper and gold films (0 2 to 2 microns thick) were ion 
plated onto polished 304 stainless steel glass mica surfaces 
These coatings were examined by SEM for defects m thou 
morphological growth Three types of defects were distinguished 
nodular growth, abnormal oi runaway growth and spits The 
cause for each type of defect was investigated Nodular growth 
is due to inherent substrate microdefects abnormal or runaway 
growth is duo to external surface inclusions and spits are due 
to nonundorm evaporation teiection of droplets} All these defects 
induce stresses and produce porosity in the coatings and thus 
weaken their mechanical properties Du. mg surface rubbing, large 
nodules are pulled out. leaving vacancies m the coatings Author 


N76 20226*# Notional Aeronautics and Space Administration 
Lewis Research Center Cleveland, Ohio 

EROSION CORROSION OF TURBINE AIRFOIL MATERI- 
ALS IN THE HIGH VELOCITY EFFLUENT OF A PRESSUR- 
IZED FLUIOIZEO COAL COMBUSTOR 

Glenn R Zollms Anne P Howe, and Cad E Lowell Jut 1978 
33 p »efs 

(NASA TP 1274 E 9507) Avar! NTIS HC A03/MF A01 CSCL 
1 IF 

Four candidate turbine airfoil superaUoys were exposed to 
the effluent of a pressurised fluidized bed with a solids loading 
of 2 to 4 g/sem for up to 100 hours at two gas velocities 
150 and 270 m/sec. and two temperatures 7 30 deg and 
7 95 C Under these conditions both erosion and corrosion 
occurred The damaged specimens were examined by cross section 
measurements scanning electron and light microscopy, and X ray 
analysis to evaluate the effects of temperature velocity, particle 
loading and alloy material Results indicate that for a given 
*• >hds loading the extent of erosion is primarily dependent on 
gus velocity Corrosion occur iikI only at the higher temperature 
There was little difference in the erosion/corros.on damage to 
the fou* alloys tested under those severe conditions G G 


N7B-29214*# National Aeronautics and Space Administration 
lewis Research Center Cleveland. Ohio 

ADHESION OF A BIMETALLIC INTERFACE PhD. Th©*i* 
Cfte Western Reserve Univ, 

.John Ferranto Jun 1978 332 p refs 

(NASA TM 78890) Avail NTIS MCA15/MFA01 CSCL 1 1 A 
Hie Hohenboig Kohn and Kohn Sham formulisms are used 
to examine binding (binding uneigy as a function of separation) 
for combinations of the simple metals Al(111), Zn(0001), 
MgtOOOU. and Nall 10} m -ontact Similar metal contacts 
between Al, /n Mg and *«u are examined seif consistently m 
an ah in it to calculation using the Kohn Sham formalism 
Crystallinity is included using the Aschroft pseudopot initial via 
fust or tier perturbation theory for the electron ion interaction. 
a*:d the ion ion interaction is included exactly via a lattice sum 
Binding energy was determined both in the local density 
approximation a nil including gradient correct ions to the exchange 
and com elation energy Binding was found in all coses In dis& rnilar 
metal contacts interfacml bonding was greater than that in the 
weaker material predicting the possibility of metallic transfer 
The non/ tun position of the energy minimum in like metal contacts 
is exp.ained in terms of tonsstency between the Ashcroft 
pseudopot initial and the bulk charge density Good agreement 
with experimental surface energies is obtained in the self 
consistent calculation when non’oeat terms are included Author 


N78 29216*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

RUB TOLERANCE EVALUATION OF TWO SINTERED NiCrAi 
GAS PATH SEAL MATERIALS 

Robert C Bill Jul 1978 12 p 

(NASA TM 78967 AVHADCOM TR 78 39(PL). E 9726) Avail 
NTIS HC A02/MF A01 CSCl 11 F 

Two st length level variations of sintered NiCiAl (about 
40 percent dense}, candidate high pressure turbine seal materials 
wore subject to rub tolerance testing against AM 355 steel 
blade tips The high strength material (17 N/sq mm tensile 
strength) showed frictional and radial loads that were 20 to 
50 percent higher than those measured for the low strength 
material (15 5 N/ sq mm tensile strength) Measured wear to 
the AM 355 blade tips was not significantly different for the 
two sintered NiCiAl seal materials Weat of (he wintered NiCtA! 
was characterized by material removal to a depth greater than 
the depth to which blade tips were driven into the seal, indicating 
self erosion effects Author 


N78-29216*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland, Ohio 

REACTIONS OF YTTRIA STABILIZED ZIRCONIA WITH 
OXIDES AND SULFATES OF VARIOUS ELEMENTS 
Final Report 

Isidor Zaplatynsky Ju! 1978 16 p refs 
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(Conti act fch 77 A 012593) 

(NASA TM 70942 DOE/ NASA/2693 70/ 1 , £ 9689) Avail 
NTIS HC A02/MF A01 CSCL 1 IB 

The reactions between partially stabilized / irconia, containing 
0 weiQht percent yttna and oxido& and sulfates of various 
elements were studied at 1200. 1300, and 1400 C tor times 
to 000 400 and 200 hours tespwctively These oxides and 
sulfates represent impui ties and additives potentially present in 
gas turbine fuels or impedes in the turbine combustion air as 
well as the elements of the substrate alloys in contact with 
zircoma Based on the results, these compounds can be 
classified in four groups ( 1 ) compounds which did not react 
with zircoma (Na2S04. K2504, 0203 AI203 and NiO) 
(2) compounds that reached completely with both <.ifconta phases 
(CaO BaO and BoS04). (3) compounds that reacted preferentially 
with monoclmic zircoma (Na20 K20, CoO Fe203 MgO Si 02 
and ZnO). and (4) compounds that reacted preferentially with 
cubic /irconia (V206. P205) Author 


N70 !£Q208*f National Aeronautics and Space AdmmiSti ahon 
Lewis Research Centei Cleveland Ohio 

SIMULATION MOOEL OF A SINGLE STAGE LITHIUM 
BROMIDE WATER ABSORPTION COOLING UNIT 

David Miao Aug 1978 44 p refs 

(NASA TP 1296 £ 9547) Avail NTIS HCA03/MFA01 CSCL 
20K 

A computer model of a LiBr H20 single stage absorption 
machine was developed The model utilizing a given set of design 
data such as water flow rates and inlet or outlet temperatures 
of these flow rates but without knowing the interior characteristics 
of the machine (heat transfer rates and surface areas) can tie 
used to predict or simulate off design pm formal tee Results front 
1 3D off design cases for a given commercial machine agree 
with the published data within 2 peicent Author 


N 70 30206*1 N ationa! Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EFFECT OF OXYGEN, METHYL MERCAPTAN, AND METHYL 
CHLORIDE ON FRICTION BEHAVIOR OF COPPER IRON 
CONTACTS 

Donald H Buckley Aug 1978 19 p refs 

(NASA TP 1309. E 9606) Avai* NTIS HC A02/MF A01 CSCL 

nr 

Sliding friction experiments were conducted with an iron 
ride i on a copper disk and a copper rider on an iron disk The 
sputter i leaned iron and copper disk surfaces were saturated 
with oxygen methyl mercaptan and methyl chloride at atrnospher 
ic pressure Auger omission spectroscopy was used to monitor 
the surfaces Lower friction was obtained in all experiments with 
the copper rider sliding cm the non disk than when the couple 
was reversed for both non and copper disks methyl mercaptan 
gave the bes» .urfucc coverage and was most effective in 
reducing friction Fo both non and copper disks methyl chloride 
was the leaM effective m reducing friction With sliding copper 
transferred to iron and non to copper Authoi 


N78 3120S*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland. Ohio 

INHIBITION OF HOT SALT CORROSION BY METALLIC 
ADDITIVES 

Daniel L Deadmoto and Carl £ Lowell Jul 1978 20 p rots 

(Contract EF 77 A 01-2593) 

(NASA TM 78966. E 9725 DOE/NASA/2953 78/2) Avail 
NTIS HC A02/MF A01 CSCL 070 

The effectiveness of several potential fuel additives in reducing 
the effects of sodium sulfate induced hot corrosion was evaluated 
in a cyclic Mach 0 3 burner rig The potential inhibitors examined 
wore salts ol A! Si, Cr Fe Zn Mg, Ca. and Ba The alloys 
tested weie IN 100. U 700. |N 738. IN 792 Mai M 509 and 
304 stainless steel £ alloy was exposed for 100 cycles of 
1 hour each at 900 in combustion gases doped with the 
corrodant and inhibitor salts and the extent of attack was 
determined by measuring maximum metal thickness loss The 
most effective and consistent inhibitor additive was Ba (N03J2 
which reduced tire hot corrosion a #t ack to nearly that of simple 
oxidation Author 


N70'312O0*| National Aeronautics and Space Administration 
Lewis Research Center Cleveland, Ohio 

REVIEW OF THE AGARD 8 AND M PANEL EVALUATION 
PROGRAM OF THE NASA LEWIS 8RP APPROACH TO 
HIGH- TEMPERATURE LCF LIFE PREDICTION 

Marvin H Hirschberg 1978 11 p rets Proposed for presentation 
at the 52d Meeting of the Propulsion and Energetics Panel 
Cleveland, 23-27 zet 1970, sponsored by AGARD 
(NASA TM 788" . £ 9772) Avail NTIS HC A02/MF A01 
CSCL 1 IF 

Twenty at arator es in six countries participated in testing 
then own t jterials of interest under thou own laboratory 
condition' in this way the results obtained provided validation 
of tho f tramrange Partitioning (SRP) method fot a wide range 
ot me uuals and insured maximum usefulness to each of the 
participating laboratories The various investigators shared their 
findings thus providing the basis for an m depth evaluation of 
the SRP method While the results were variable from laboratory 
to laboratory, most investigators agreed that the SRP method 
was a significant stop towurd life prediction in the presence of 
high temperature and cyclic stresses L S 


N78-31210*jjf National Aeronautics and ace Administration 
Lewis Noseaich Center, Cleveland, Ohio 

THE EFFECT OF FUEL- TO AIR RATIO ON BURNER RIG 
HOT CORROSION 

Daniel L Deadmore, Carl £ Lowe I, and ( red J Kohl Jut 
1978 20 p lets 

(NASA TM 78960. E 9649) Avail NTIS HC A02/MF A01 
CSCL 07A 

Samples of a cobalt base alloy Mai M 509, weie subjected 
to hot corrosion in a Mach 0 3 burner rig Tire corrodent was 
Na Cl added as an aqueous solution to Die combustion products 
of a sulfur containing Jot A fuel The metal temperature was 
fixed at 900 C The extent of hot corrosion increased by a 
facto* of three as the fuel to an mass ratio was increased from 
0 033 to 0 050 Because the depositing salt was always Na2S04. 
the increased attack appeared to be related to the gas compost 
non Author 


N7B 31211*| National Aeronautics and Space Administration 
lowis Research Center, Cleveland Ohio 

LONGITUDINAL SHEAR BEHAVIOR OF SEVERAL OXIDE 
DISPERSION STRENGTHENED ALLOYS 

T K Glasgow Aug 1978 20 p refs Proposed for presentation 
at the Fait Meeting of the Am Inst of Mining. Metallurgical 
and Petrol Engi . Chicago. 24 2 7 Oct 1978 
(NASA TM 78973, £-9746) Avail NTIS HC A02/MF AO 1 
CSCL I IF 

Two commercial oxide dispoision strengthened (ODS) alloys. 
MA 753 and MA 7 54 and three experimental ODS alloys. 
MA 757L MA 75b£ and MA-6000E were tested in shear at 
760 C Comparisons wore made with othor turbine blade and 
vane alloys All of the ODS alloys exhibited less shear strength 
than directionally solidified Mar M 200 Hf or then conventionally 
cast B 1900 The strongest ODS alloy tested, MA 755E. was 
comparable in both shoai and tensile strength to the lamellar 
duecbonally solidified eutectic alloy gammu/grtmme prime delta 
Substantial improvements in sheaf resistanr a wefe found for all 
rdloys tested when the geometry of tho specimen was changed 
from one generating a transverse tensilu stress in the shear 
area to one genetatmg a transverse compressive stress Finally. 
760 C shear strength as a fraction of tensile strength was found 
to increase linearly with the log of tho trnnsvorse tensile 
ductility Author 


N78 31 21 2*, ^ National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

EFFECTS OF COMPOSITIONAL CHANGES ON THE 
PERFORMANCE OF A THERMAL BARRIER COATING 
SYSTEM 

Stephan Stecura Aug 1978 33 r> refs Proposed tor presentation 
at the 3d Ann Conf on Composite and Advanced Mater Merritt 
Island Fla 21 24 Jan 1979 

iNASA TM 78976 t 9751) Avail NTIS HC A03/MF A01 
CSCl n F 
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Cur itmtly proposed thermal bar nut syst«ms for aircraft gat 
turbmu wngiMtiS consist o? NrCrAlY bond coating covered with 
an insulating oxido layer of yttna stabilized /ireonta The effect 
of yttnum concentration {from 0 15 to 1 OB w/o) in the bond 
coating and the yttna concentration (4 to 24 4 w/o) in the 
Oxide layer were evaluated f urnace nature! gas oxygen torch, 
and Mach 1 0 burner rig cyclic teats on solid specimens and 
air cooled blades were used to identify trends in coating behavior 
Results indicate that the combinations of yttrium levels between 
0 15 0 35 w/o in the bond coating and the yttna concentration 

between 6 8 w/o in the zirconium oxide layer were the most 

adherent and resistant to high temperaturo cyclic exposure 

Author 


N7I 31213*1 National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EFFECTS OF THERMOME CHAWICAL PROCESSING ON 
STRENGTH ANO TOUGHNESS OF IRON 12 PERCENT 
NICKEL REACTIVE METAL ALLOYS AT IN C 

Joseph R Stephens and Walter R Wit/ke Aug 1978 36 p 

refs 

(NASA IP 1308 1 95831 Avail NTIS MC A03/MF A01 CSCi 
l If 

Hum r nomocha meal processing (IMP) was evaluated as a 
method of strengthening not malty tough iron 12 nickel inactive 
metal alloys at cryogenic temperatures Five eon 12 nickel alloys 
with reactive metal additions of aluminum niobium, titanium, 
vanadium and aluminum plus niobium were investigated Primary 
evaluation was based on the yield strength and fracture toughness 
of the thennomoc hamcally processed alloys at 196 C B B 


NTS 33 IBS*# National Aoronawtics and Space Administration 
lewis Research Center Cleveland Ohio 

LONG TERM HOT HARDNESS CHARACTERISTICS OF FIVf 
THROUGH HARDENED BEARING STEELS 

Neil C Anderson Oct 1978 20 p refs Prepared in cooperation 
with US Army Aviation Research and Development Command, 
St Louis Mo 

(NASA TP 1341 t 9533) Avail NTIS HC A02/ MF A01 CSCL 
Ilf 

Five vacuum melted bearing steels tempered to various room 
temperature hardnesses AISI 52100 and the tool steels AISI 
Ml AISI M 50 Halrno. and WO 49 were studied Hardness 
measurements were taken on AISI 52100 at room temperature 
and at elevated temperatures after soaking it at temperatures to 
478 K (400 FI for as long as 1000 houis Hardness measurements 
were also taken on the tool steels after soaking them at 
temperatures to 700 K (800 f) foi as iong at 1000 hours 
None of the tool steel tempered during soaking and AISI 52100 
did not temper when soaked at 366 K (200 FI for 1000 hours 
However AISI 52 100 that was initially hardened to room 
temperature hardness of 62 5 or 64 5 lost hardness during the 
fust 500 hours of the 1000 hour soak tests at temperatures 
greater than 394 K (250 fl but it maintained its hardness 
during the final 500 hours ol soaking Similarly AISI 52100 
initially hardened to mom temperature hardness of 605 lost 
hardness during the first 500 hours of the 1000 hour soaking 
at temperatures greater than 422 K (300 FI but it m. untamed 
its hardness dur mg the final 500 hours of soaking ARM 


A78-15336 * An experimental P/M wrought tuperalloy for 

advanced temperature service. R. V. Mmei (NASA, Lewis Reseanh 
Cente i . Cleveland, Ohm) and V V , B Kent (Cyclops Cot p. Bndgevitle, 
Pad. international Journal o f Po\uiei Metallurgy ana Poyufcr 
1 c Pnohm , vo, 13, IV t. 197/ p. 293 294, 296 (6 ff.l. 7 rets 

A studs was unde i taken m order to adapt IIB 11 (an e\ penmen 
ial wrought super d liny wth high temperature strength! to nun u far 
til re v,.j powder metallurgy 6 ■« uniques, and to improve its micro 
sirurHifdl stability. Three compositional modifications were pro 
duced and evaluated. Among the lomTusioru reached d was found 
that (1) IIB II having a low C and low Hf ahoy content w suitable 
for advamed temperature turbine disks, «,nd is applicable to 
fabrication by powder metallurgy techniques. {2) IIB- 11, when 
compared to modifications w ( h lugher C and or higher HI, *s 


somewhat weaker in tension at intermediate temperatures but 
superior in tensile ductility, rupture strength and ductility, and 
liability during long-time heating, (3) rncmaws in the cross rolling 
temperature increase the grain sue of alloys after solution treatment, 
and (4) both the lower C modifications develop larger grain sues 
than the higher C modification. S.C.S, 


A7B 15825 * u Cryogentc properties of a new tou^vstrong 

iron alloy, J R Stephens and W. R Witzke {NASA, Lewis Research 
Center, Cleveland, Ohio), National Bureau of Standards, interna- 
tional Cryogenic Materials Conference, University of Colorado, 
Boulder, Colo., Aug 2 5, 1977, Paper 12 p. 6 refs, 

A program undertaken to develop an iron base alloy having 
a fracture toughness of 220 MPa sq root meters with a corresponding 
yield stnrss of 1,4 GPa {200 ksi) at 196 C An Fe 12Ni alloy was 
selected ns the base alloy. Factors considered include reactive metal 
additions, effects of interstitial impurities, strengthening mocha 
nisms, ant) weldability, The goals of this program were met in an 
Fe 12N» 0.5A1 alloy strengthened by thermomechanical processing or 
by precipitate strengthening with 2 percent Cu. The alloy is wetCy'^ 
with the weld metal and heat affected /one in the post wold annoalei. 
condition having toughness equivalent to the base alloy. (Author) 


A78 18631 * Volatilization of oxides during oxidation of 

some superalloys at 1200 C I /.rphiiymk y (NASA, l ewo Research 
Centi f. Cleveland. Ohm! Oxidation of Metals, vol 1 I, Dec 1977, p 
JH9 MY Hi > r i 

Vnla! ii . /,i! ip i nl 1 1 \ i i (i s doting t yihi oxidation nf commercial 
Niftif unit- liH'Hii'l 750. Rene 4 1. Stellite OB, ami Gl 1541 Was 
studied at 1300 C u> -.lain ae Quant t (alive analvsts id oxide vapor 
ifepus.ts n'vealed that oxide*. of tungsten, molyhdemim niobium 
manganese. and chromium vulati! ued p» ef eientiail y horn the oxide 
stall's Aluminum ami silicon wen not detecleil in vapor depusits 
f in ah !h« alloys i Mi'(i! G I 154 1 cluomuini was found to be the 
nu nu tall.c t lenient m lie ovule scales (Author ) 


A78 18792 * Effects of heat treating PM Rene' 95 slightly 

below the gamma prime solvus. R L Oieshheld {NASA Lewis 
Reseaich Center. Cleveland, Ohio). American Institute of Mining 
Metatturgn al and Petroleum Engineers. Annual Meeting 106th 
Atlanta Ga Mai 6 W. 197/ Paper 18 p 5 rets. 

An investigation was pel formed on As HIP Rene' 95 to obtain 
adihtmnal inhumation on the venation of the amount ol gamma 
pnme wuh solutumuu) temperatures near the gamma prune solvus 
tempei atm i ami the resulting effects on tensile ami stress rupture 
strengths of As HIP Rene 95 The amount of gamma prime phase 
was found In increase at a rate nf about 0 5' ■ per degree Celsius as 
the (empeiatuie detu ased hum the solvus temperature to about 50 
C lii-lou the gamma pnme solvus temperature The change m the 
amount o! gamma prune phase with decreasing solutionmg tempera 
tun- was observed to be pnmanly associated with dei teasing 
solubilities of AH T i ‘ Nh anti increasing solubility of Cr m the gamma 
ph tse f or As HIP Rime 95 soluwmed at either 1 107 cu ! 135 C and 
si lb 1 -' rjueiil (y water queue lied and double aged for 4 hours at 815 C 
followed by 24 limes .it 650 C. the higher solution temper at me 
resulted :n significantly greater yield strength', at mom temperature 
ami 650 C as well as a greater room temperature ultimate strength 
Also longer stress rupture hves at 650 C were associated with the 
h-gher v-Un o s temperature (Author) 


A78 18793 * Burner rig alkali salt corrosion of several high 

temperature alloys t) Dcadmun- and C I Dwell (NASA, Lewis 
Research Center Cleveland Ohm! Ifectrochemn at Society Meet 
mg 1 hist Phiijilf Pa Ma y S Id 19 7 7 Papei 1 9 p 1 7 t e f s 

The !iot i iiiMvi.i') of live alloys was stud.ed in cyclic t *sts in a 
Mach 0 3 burner ng ■•■in whose mmlnist on chamber various aqueous 
salt solutions were .njet ted Three nic kel base alloys (IN 792, 
IN 738 am! IN 160) a whalt base alloy (MM 509) and an non base 
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alloy {304 stainless stwel) wore studied at temper atutut ot 700, BOO, 
900, and 1000 C with various salt concentrations anti composu ions. 
The relative resistance of the allays to hot corrosion attack was 
found to vary With temperature and with both the concentration and 
composition of the injected salt volution. Results indicate that the 
corrosion ot those alloys is a function of both the presence of salt 
condensed as a liquid on the suiface and of the composition of the 
gas phases present (Author I 


A78-21431 * Effect of prior creep at 1365 K on the room 

temperature tensile properties of several oxide dispersion strength 
oned alloys J D Whit tonbei gut (NASA, Lewis Research Center, 
Cleveland, Ohio) Metallurgical Tr ansae (tuns A Physical Metallurgy 
and Materials Science, vol. 8A, Dec 19/7, p. 1863 1870, 21 rets 

An experimental study was conducted to determine whether 
oxide dispersion strengthened (ODS) Ni base alloys m wrought bar 
form are subject to croep degradation effects similar to those found 
in thin gage sheet. The bar products evaluated included ODS Ni. 
ODSNiCr, and advanced ODS NiCrAI types, the alloys included 
microstructures ranging from an essentially perfect single crystal to a 
structure consisting of very small elongated grains Tensile test 
specimens were pxposed to creep at various stress levels ot 1300 K 
and then tensile tested at room temperature. Low residual tensile 
propel ties, change in fracture mode, appeutance of .liipetsoid free 
bands, grain Iroundary cavitation, and/or internal oxidation are 
interpreted as creep degradation effects The amount of degradation 
depends On creep strain, and degradation appears to he due to 
diftusional creep which produces dispetsoid free hands around gram 
boundaries acting as vacancy sources S 0 


A78 21439 * Effect* of silicon on the oxidation, hot 

corrosion, and mechanical behavior of twu east nickel base super- 
alloys. R V Mime, Ji (NASA Lewis Rescan. h Cento , Cleveland 
Ohio) Metallurgical Transactions A Physical Metallurgy and 
Materials Science, vol 8A, Dec 1977 i> 1949 1954 6 'els 

Cast specimens of nickel base vipi'ialloyy 713C.md Mai M200 
with nominal additions o< 0 0 5, and 1 wt S' were evaluated fur 
oxidation and Corrosion resistance, troyde and stress rupture prop* i 
ties, mKbastrucumi, and phase relations Results are rumpured with 
those of an earlier study of the effects of Si in B 1900 S' had similar 
effects on all Ihnie supei alloys It irnpioves oxidation resistant e but 
the impiovemtmt m 713C and Mai M200 was considerably less than 
in B 1900. Hot nmo&ion resistance is also improved somewhat Si is 
however, detnmental to mechanical properties, in particular r iplme 
strength and tensile ductility. Si lias two obvious miciostuicUual 
effects It increases the amount of gamma prune precipitated m 
eutectic nodules and promotes a Mo(Ni,St)2 Laves phase m the alloys 
containing Mo These imuostructur.il effects do not appeal respunv 
hie for the degiadation of mechanical properties, however (Author 1 


A7 8- 23461 • # Friction and wear of sintered fiber me tul abrad 

able seal materials. R C Bill (NASA, Lewis Research Center, U S 
Army, . r Mobility Research anti Development laboratory. Clove 
land, Ohio) and L. T Shiembob (United Technologies Corp , Piatt 
and Whitney Aircraft Group, East Hartford, Conn ) ASMS, aSTM, 
ASM, SMB, ASL£, and SAB , International Conference on Wear of 
Materials, St Louis, Mo , Apr 25 28, 19/7, Paper 26 p 10 tvfs 

Three abradable gas path seal material systems based on a 
sintered NiGAlY fiber metal structure were evaluated under a range 
of wear conditions representative of thu likely to be encountered 
in various knife edge seal (labyrinth or shrouded turbine) appheu 
ports. Conditions leading to undesirable wear of the rotating knife 
wine identified, and u model pioixned based on thermal effects 
arising undei different rub londmom, It was found, and predicted 
by the model, that low mcuis'on (plunge) rates tended to promote 
smearing of the low density sintered material with consequent wear 
to the Knife edge Tradeoff benefits beiwcet baseline 19 percent 
dense material, a similar material ot increased density, and » 
self lubricating coming applied to the 19 percent dense material were 
identified on the basis of relative rub tolerance and erosion 
resistance. (Author) 


A78 24369 • Volume fraction da term mat ion in cast super- 

alloys and directionally solidifioo eutectic alloys by a now manual 
point count practice. C W Andrews (NAHA, lewis Research Center, 
Electron Optus and Muiosi opy Unit. Cleveland, Ohio). Journal of 
Testing and Beef union vol 0. Jan 1978, p 20 28 6 refs 


A78 24370 * Load di .placement measurement and work 

determination in throe point bend tests of notched or precruckod 
specimens R J Bu/zaul and D. M Fisher (NASA, Lewis Research 
Centct. Cleveland, Ohio) Journal of Testing and £ valuation vol 6, 
l,».i 1978 p 35 39 

Suggestions for testing of notched ot cracked three point bend 
specimens are presented that (1) correct displacement measurement 
enoi i lesuhing from misalignment between the load applicator arid 
specimen, (2i account for coincidental strains not associated with the 
work of nar k extension, < 3) simplify r ri ot d analysis and processing, 
and (4) extend displacement gage range without sacrifice of 
sensitivity or accuracy These testing details are particularly Ap- 
plicable to procedures in which the crack extension force J(l) is 
detei mined horn the work done on the specimen. (Author) 


A78 24372 " Comparison of equivalent energy and energy 

per unit area /W bat/A/ data with valid fracture toughness data for 
iron, aluminum, and titanium alloys W. R, Wit/kc and J. H 
Stephens (NASA, Lewis Reseauh Centei Cleveland, Ohio) Journal 
of Testing and [.valuation, vol 5, Jan 19/8, p /5 79 15 rets. 


A 78 21858 * Tensile and creep properties of the expen 

mental oxide dispersion strengthened iron base sheet alloy MA-956E 
at 1365 K. J D Whitlcnbergei (NASA. Lewis Rescan . h Ceiiiw 
Cleveland Ohio) Metallurgical TratiMt tram A Physnal Metallurgy 
and Materials Si iv/u e. vol 9A. Jan 1978, p 101 110 Link 

A study oi the 1365 K tensile propel lie**, creep r liar a< ten -on s 
and residua? mom temper dture properties jfui cteep testing of the 
experimental oxide dispersion sti i ngthened non hast a Hoy MA 956 E 
(Fe 20Ci 4 5AI 0 5Ti 0 5Y203) was conducted. The 1365 K t. n Sc 
propet ties paiticuiaily duct Lty, an suongiy dependent on sP.cn 
i ate It appear* lh.it MA 966E does not easily indeigii sloe plida 
(ltd or matron Ralhci than deform undei creep loading t.<>iulitions, 
the alloy apparently fads by a crack nucleate in and growth 
mechanism Fortunately, there appeals to be j threshold ‘Hess oelow 
which crack nudeahon and .or growth does not occur (Author) 


A78- 24882 * // The promts*} of eutectics for aircraft turbines, 

H R Gray {NASA, Lewis Reseat dr Center, Cleveland, Ohio). 
American Sot lety for Metals, Materials Show and Conference, 
Chicago. HI Oct 25 2/. 19 77 Paper 20 p 13 refs. 

Ga* luibuu? blades and vanes for the 1980s call for new 
materials with higher operational temperature capabilities, The 
potential increase of born 40 to 110 C in operational temperature 
capabilities predicted tor directionally solidified eutectics is a larger 
increment over currently available alloys than previously obtained in 
any new turbine blade alloy The paper discusses the properties of 
gamma gamma prime delta ami NiTaC-13 directionally solidified 
first generation eutectics for use as gas turbine blade materials A few 
of the more promising second generation eutectics for blade applica 
(tons (gamma gamma prime alpha, NiTaC 3 13 6 A) and for vane 
Applications (gamma beta COT AC 74) are also discussed, Attention 
is given to mechanical properties, such as transvetse ductility and 
shear strength, that can be inherently critical in a directionally 
Solidified eutectic Full her RftD requirements for propet ties, coat 
mgs, and lown cost processing technology art? identified S.D 
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A78-2B423 * " Rolling-alemant fMigui M<« of AMS 6748 
common rttlitanl, high wmptnfuf* batting R. J. Parfctr 

(NASA, Lowii Rewarch Canter, Cleveland, Ohio) and R, S. Hodder 
(lattoba Steel Co , Latrobe, Pa ). Anwrlctn Society of Lubrication 
Engineers and American Society of Meehan ai Engineers, Joint 
Lubrication Conference, Kansas City Mo., Oct. 35, 1977, ASME 
Paper 77 Lub 30. 7 p, 9 refs. Members, $1.60, nonmombers, S3 00. 


were covered with elongated dimplot- Mctalloyraphic sections of 
specimens deformed at 77 K showed that those features form at the 
intersections of slip bands or deformation twins with grain or twin 
boundaries, Ordering and higher interstitial levels increase the local 
strain in slip bands resulting in void nucleation lower macroscopic 
maim and lower KIC values, (Author) 


A78-29329 * u High temperature environmental effects on 

metafs. S J Grisaffo, C E Lowell, and C, A, Stearns (NASA, Lowit 
Research Contoi, Cleveland, Ohio), US. Army, Sagamore Army 
Materials Research Conference on Risk and Failure Analysis for 
Reliability, 24th, Bolton Landing, N. Y,, Aug. 22 26, 1977, Paper. 18 
p, 26 refs 

The current status of knowledge and abiiny to predict high- 
temperature environmental attack of metals is reviewed with 
particular reference to the gas turbine engine. Environmental attack 
Is caused by high temperatures, combustion products, and impurities. 
A schematic representation of life-limiting factors of turbine com- 
ponents shows that environmental attack can lead to very early 
failures. Attention is given to high temperature oxidation with 
prevailing modes of oxidation attack, and to hot corrosion and other 
impurity effects. Erosion attack results from the direct mochanical 
removal of component material by impact of hard substances like 
ash, sand, or oirt. Solutions to hot-corrosion problems can be found 
semiempirically by using improved alloys or ceramics, protective 
surface coatings, additives to the engine environment, and air/fuel 
cleanup to eliminate detrimental impurities, S.D. 


A78 33214 • Simi argil partitioning behavior of the nickel 

base superalloy*, Rone du and 100 h R Haltoul .mil A I 
Nachliyail (NASA, lewis Rest itch Ci-mh i . ('Irvi land, Ohm) NAH 
AGARO, Sfw niinti Meeting on Lhar.n ten /at nut of low ( yife Hxjh 
Temperature Fatigue by Su,tmr,inge Partition* 17 Method Aalhonj 
Danm.uF , Apr 9 14 1 ( )/8, Pipe/ 1b p 

A Study has Inin nUidi to H *» ihi'i'y I 'in mi-lhod<>f 

SUilliirjiVje P,n tthonmq (SRR) t « » Imtli c umi!.jIi ,mk) pM'iJtt ■ high 
tempn d Urn low cycle bit'UU' lives ul tiiUc' ba*' - >upi*r.illuyi Um ijj s 
turbine tifipt k at ions $RP is shown to cm ielah ttit tyih< hves »>i thi’ 
baseline tests 10 wdlun fiit tu'’. id neatly I Wo. I hr p.n i lmiu fl 
strdimaye veiMis life letahnnship » Ifir (initialed Hi m- H0amii.i,t IN 
100 have also been determined hum the due tihty mum th/ed 
sir dim anqe piit (ihoning equal n»ns lliew weie nd-il t. piedn.t tin* 
cyclic lives of the baseline test'. fhedicted .mil obseived t.yf in hvt *> 
agreed In Wtthm bit lor* of neatly fhiee flu* a *f ** po dictability u! die 
method is also venhed fot cast IN K)U by applying the h.r,eline 
lesulls to the cyclic Ide piedictiun of a senes id i ofM|)h*< ‘.ttam 
cycling tests with multiple hold penods at i tmsunt stium It is 
concluded that the method o‘ SRP i an ton el site and pi edict the 
cyclic lives of Uhorannv specimens of the mhm'I has* Mipet alloys 
evaluated in this program (Author) 


A78*30112 * Oxide moiphology and ipalling model for 

NiAI. J. L, Sm taluk (NASA, Lewis Research Center, Cleveland, 
Ohio). Metallurgical Transactions A ■ Physical Metallurgy and 
Materials Science, vol. 9A, Mar 1978, p. 309-320, 17 refs. 

A scanning electron microscope equipped with an energy 
dispersive spurt rogr&phtc unit was used to study in detail the AI203 
oxide morphology and oxide metal interface of a nickel- rich N i AI 
alloy (Ni -42 at% AI) with a view toward providing information 
relevant to spalling theories in the MCrAlY system. In addition, the 
kinetics of spalling was studied for critical evaluation of one of the 
steppiocess spall models and for collection of pertinent experi- 
mental oata, Cyclic oxidation tests were run in 1 atm air at about 
1 100 C. and isothermal specimens were examined from 2 mm to 200 
hr of exposure. It is shown that oxide spalling occurs primarily at the 
oxide rr»tal interface in an intergranular mode, that crystallographic 
Kukendull voids arise as a result of oxidation, and that the fractional 
area of spalled oxide vanes widely in cyclic tests hut increases with 
the square of oxide thickness for isothermal tests A spall model is 
developed m the form of a summation series. S.D. 


A78-32319 * Investigation oi the fracture mochanism of 

Ti*5A!*2,5Sn at cryogenic temperatures. R. H. Van Stone (GH 
Research and Development Center, Schenectady, N.Y.), J. R Low, 
Jr,, and J, L. Shannon, Jr, (NASA, Lewis Research Center, Strength 
of Materials Section, Cleveland, Ohio), Metallurgical T 'nsactions A ■ 
Physical Metallurgy and Materials Science, vot, 9A, Apr, 1978, p. 
539 552 56 refs. Grant No. NGH *39-08 7-04 7. 

F cartography and met allographs sectioning were used to 
investigate the influence of micro structure on the fracture mech* 
an ism and fracture toughness (KIC) of normal interstitial and extra 
low interstitial (EL!) Ti*5Al-25Sn at 20 K (-423 F) and 77 K (-320 
F), Plates of each giade were mill annealed at 815 C followed by 
either air ex' furnace cooling. These variations in composition and 
cooling rate resulted in differences in the volume fraction and 
internal structure c ,he dispersed beta phase and in the ordering of 
the alpha matrix. The ELI alloys were tougher than the normal 
interstitial plates, KIC of the furnace-cooled ELI plate was 25% 
lower than that of the air-cooled ELI material. Variations in cooling 
rate had no influence of KIC of the normal interstitial alloys, 
Fractography showed that a large portion of the fracture surfaces 
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A78 3321G * Strength enhancement process for prea|l< 

powder aiperalloys, W J Wat-'is and J C Fieitie ‘NASA. L 
Reii an h Ci ni-'f (Ji'v l.m-.i Ohm) Mi ia flu igna' Sin nuy of A 
F\U! Meeting Chi* ago id. On <>41/. W// l\i, r> JO p. 11 mJ 
A t*»i hiiiqin* tn .ui'. mg ‘-igti-riiljslii \y t ii.essuuj and h-.jh |) r t; 
liUtoi laviiH) w.is .ippl r.l tu ,i mrkt'l hast- pii'iiiloyi d powder i 
Tnniltr sh riigtht as high as ?8bb MN su m (41b k.'i at 480 t, 

I ) wen nhliititi’d wd't a> Supt » pi 1 st u; ,JMy didnr h n'U f’ 1 ilrii.il 
pmpnate tiiMtmrnls Y'( UJini, matri ulls Willi !m|h temper, jt< n »- ti 
and si less i up line sMenqlhs (980 t.’ (1800 T i r .V‘ii ,jiv! h .m<I 


A78-35394 * Surface-crack shape change in bunding fatigue 

using an inexpensive resonant fatiguing apparatus. W S Pieira* and J 
L. Shannon, Jr (NASA, Lewis Research Chi ter, Strength of 
Materials Section, Cleveland, Ohio). Journal of lasting and £ valua- 
tion, vol. 6, May 1978, p. 183 188, 5 refs. 

An inexpensive device for producing surface cracks of controlled 
size and shape is described along with results of its use which show 
how the shape of the surface crack changes as it grows in bonding 
fatigue from a variety of crack starter shapes. The giowth pattern for 
any crack is uniquely defined by the crack starter configuration and 
appears to be independent of alloy. Shape changes are substantial 
and all growth curves tend toward a common growth curve. Circular 
cracks tend to become elliptical with an associated increase in stress 
intensity factor. This increase accelerates the crack growth rate and 
proximity to the critical flaw size. Through ciacks produced by the 
extension of a surface crack in a bending stress field will have length 
ten times the section thickness. The results demonstrate the necessity 
of taking into account changing crack shape in the calculation of 
structural life when bending is a significant component of the stress 
field. (Author) 


A78-36045 * Mechanical properties on ion beam textured 

surgical implant alloys. A. J. Wetgand (NASA, Lewis Research 
Center, Cleveland, Ohio). (American Vacuum Society, Notional 
Symposium, 24th, and Conference on Microha lance Techniques, 
15th, Boston. Moss, Nov 811. 197/ ) Journal of Vacuum Science 
and Technology, vol. 15. Mar Apr. 1978, p. 718 724 14 refs. 
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A78-37078 ' H Th» iHm of mtcroitructura on hydrofpn 
«nbritttonwnf of tha nlckd b*t* wpM alloy, Udlmat 700, H RGny 
I NASA, Lewis flaw arch Cenut, Clavaland, Ohio), In Slruciurat, 
Structural Dynamic! and Material! Conlarance, I9lh, Bethesda.’Md , 
April 3-6, 1978, Technical Popart. Naw York, Arnxiita- ' ist luuof 
Aeronautic! and Aitronautlc!, Inc., 1978, 31 p. 12 rafi, 

Material from a tingle heal of catt and wrought Udlmat 700 wai 
ptocaiied and/or heat treated to produce five material condition! 
with identical chemical compoiitioni but with dutinct micro 
itructura! variation!, and thin evaluated for iuiceptibility to hydro- 
gen embrittlement, Two prealloyed powder condition! (inhibited 
llgniflcantly Improved resilience to hydrogen embrittlement, ai 
compared to wrought material. No degradation in notch or smooth 
tensile strengths occurred, and avorage ductilities ol 26 percent 
reduction of area vveio determined for 2 hydiogen evaluation 
proceduivs. For the most seveie hydrogenation procedure, ductilit. 
levels were ivduced to 16 percent. These improvements wete 
attributed to cleanei giain boundaries and decreased grain suo 

(Author) 


A78-37676 * H Tha role of thermal shock in cyclic oxidation. 

C E, Lowell and D. L. Deadmoro (NASA, Lewis Research Center, 
Cleveland, Ohio). Elirctrochetmcal Society, Meeting, 153rd, Sim t tie, 
Wadi., May 21-36, 19/8, Paper. 13 p It rets. 

The effect of thermal shock on the spalling of oxides from the 
surfaces of several commercial alloys was determined. The average 
cooling rate was varied from approximately 240 C/sec to less than 
1.0 C/sec during cyclic oxidation tests in air. Tito tests consisted of 
one hundred cycles of one hour at the maximum temperature (1 100 
or 1200 C|. The alloys were HOS-875, TD-Ni, TO NiCrAI, IN-601, 
IN 702, and B 1900 plus Hf. Thermal shock resulted in defor mation 
of the metal which in turn resulted, iri most cases, in changing the 
oxide failure mode from coffiprensivo to tensile. Tensile failures were 
charactorued by cracking of the oxide and little loss, while 
cornpreisivo failuies were characterised by explosive loss of platelets 
of oxide. The thermally shocked oxides spalled less than the slow 
coolud samples with the exception of TD NiCr AI, This material failed 
in a brittle manner rather than by plastic deformation. The HOS 875 
and the TD-Ni did not Spall during either type of cooling. Thus, the 
effect of thermal shock on spalling is determined, in large part, by 
the mechanical properties of the metal. (Author) 


A78-37680 ' » New alloys to conserve critical element!. J R 

Stephens (NASA, Lewis Resoaich Center, Cleveland, Otiio). Society 
of Manufacturing Engineers, International Engineering Conference 
and Toot Exposition, Philadelphia, Pc May 8 ■ 1 1, 19/8, Paper. 1 4 p 
12 refs, 

Previous studies mid surveys on avail ibilily of domestic reserves 
have shown that chromium is a most criti :al element within the U S 
metal industry More precisely, the bulk o : chromium is consumed in 
the production ol stainless stools, specifically Type 304 stainless steel 
(304SSI which contains 18% Cr. The present (taper deals with means 
of inducing chromium in commercial stainless steels by substituting 
more abundant or less expensive elements with the intent of 
maintaining the properties of 304SS, The discussion focuses on some 
of the oxidation and corrosion properties of new substitute stainless 
stcols with only 12% Cr, which represents a potential saving of 33% 
of the chromium consumtxl in the production of 304SS. The alloying 
elements substituted for Cr in 304SS are selected according to their 
potential for protective oxide formation during high temperature 
oxidation, these are AI. Si, Ti, Y, anil misch metal which is 99,7% 
rare-earth metals containing 50 to 55% cerium. Other alloying 
elements to impart corrosion resistance are Mn, Mo, and V. S.D. 


A78-41400 * Cleaning process for contaminated suporalloy 

powders. A. E. Anglin (NASA, Lewis Research Center, Cleveland, 
Ohio), Powder Technology, vol. 20, 1978, p. 137, 138 

A cleaning process foi removing interstitial contaminants from 
superalloy powders after wet grinding is described Typical analyses 
of oxygen, carbon, nitrogen, and hydrogen in ball milled WAZ 20 


superalloy samples after hydrogen plus vacuum cleaning are pre 
tented. Tho hydrogen cleaning step involves heating retorts contain 
mg superalloy powder twice under flowing hydrogen with a 24 hour 
i , Id at each temperature, The vacuum step involves heating 
cold-pressed billets two hours at an elevated temperature at a s 

pressure of 10 microbe It Is Suggested that the hydiogen plus I 

vacuum cleaning procedure can be applied to superalloys contaml jj 

nated by other substances in other industrial processes M L 


A78-41486 * Development of strong and tough cryogenic 

Fe12Ni alloys containing reactive metd additions, W R Wit/ke and 
J, R. Stephens (NASA, Lewis Research Center, Cleveland, Ohio) 
Cryogenics, vol 17, Dec 1977, p 681 680 17 iefs 

The tractuiu toughness and tensile Irehaviour of arc melted and 
hot rollud Fe 12Ni alloys containing up to 4 atomic percent reactive 
metal additions ol AI, Nb, Ti, or V were determined at 77 K 
Cryogenic toughness was improved up to 7 6 times that of binary 
Fo 12NI, depending on tho reactive metal, its concentration, and 
annealing temperature (Author) 


A78-45426 * Interpolation and extrapolation of creep rup 

turo data by the minimum commitment method, il Oblique 
translation. S S. Manson (Case Western Reserve University. Clove 
latld, Ohio) arid C. R Fnsiyn (NASA, Lewis Research Contui, 
Cleveland, Ohio) American Society of Mechanical f rigineers anti 
Canadian Society of Mechanit al Entpneets, Pressure Vessels and 
Piping Ctin/ereiit o Montreal Canada lone 26 29. 1 9/8 Paper 20 p 
5 lids Heseanh supported try the Flrctiii Pnwei Reseauh Institute 
anil NASA 

An outline is piesemeri ol a new pio 1 eiliue, tunned tho ol:rtrf|t|u 
It ambition method, which emerged ai the development ol the focal 
pomi lonvutgencv meilmtl Appiuathgs for implementing the 
oblique translation mot hod me discussed It is shown that the new 
method is essentially a minimum lomriiiunent iiiimIiikI when 
manually gtaphiCifUy iniplnmeiiled, in the sense that ilia foim of the 
functions involved am not lor coil into paituulai analytical forms 
The individual constants and functions am independently deni 
mined Thu minimum lommnmi-m concept is extended to tin 
analysis ol t.ieiip luptum data wlteiem each isotheimal is lo lie 
ye i 'mated by an oblique liaiulalion of ihe 'master iiuve’ when 
plotted Attention is given to a manual f|i aplut a I analysis, thu 
pieassessmem ol data, and an analysis by cnmpulei rode G IT 


A78-45427 • Interpolation and extrapolation of creep 

rupture data by the minimum commitment method. I Focal point 
convergence, S S Malison (Case Western Rrseivi- Umveisiiy 
Cleveland, Ohio! and C R Fiisttjn (NASA, I .-wis Reseauh Center, 
Cleveland, Ohio) American Society nl Mr* liatui al inguieet-. mil 
Can*Hlian Society al Mechanical thymeen, Piessurd Vessels am! 
Piping Conferee* e, Montreal, Canada. June 25 29. 19/8, Paper 100 
() 16 (els Reseated stipixiinril by the (hetne Puvvei Reseauh 

Institute and NASA 

The minimum commitment method lias Irecn aiiphed lo the 
analysis of creep rupture data. The method r, based on a paiamelei 
repiest'itting the (oral [xrint ol convergence o( all j-vothi i mats when 
extended to the long oi short times necessaiy fw sin 1 1 ionvt-u|eme 
to occur. The Technique may he apphi-d b, manual qiaphic analysis 
on computer code It is illnsiiutrd Ini tie- me F * I ban- alloy Asbulcm 

SOS 


A78-45428 * " Interpolation and extrapolation of creep rup- 

ture data by the minimum commitment method. Ill Analysis of 
multiheats. S S Manson (Case Wi-stein Reserve Umveisiiy, Cleve 
land, Ohio) and C R Ensiqn (NASA lewis Reseauh Centei, 
Cleveland, Ohio) A mem an So* tiny of Met harm at f lupneei s arid 
Canadian Society of Metlianic.il higinveis Pressure Vessels anti 
Piping Conference, Montreal, Canada. June 26 29 19/8 Paper 3? p 
5 rets Research suppoiiinl by the Flectnc Pnwei Research Institute 
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anti NASA 

An outline is presented of approaches for treating multiheats on 
the basis of the focal point convergence method. The method has 
been employed in the case of two highly characterized multiheats, 
including a 304 stainless steel studied in Japan and a low alloy 
carbon steel studied »n England. The method makes use of the same 
functional form foi all materials. Only the constants are varied for 
each multiheat Completely computerized procedures are employed 
for the determination of the constants Once the basic analysis has 
been peifoimed, the representation of various members in the same 
system is achieved by adding linear expressions of log stress, changing 
only two constants in the equations to represent a selected heat. 

G.R. 


A78 -45434 * Correlations between ultraso- iC and fracture 

toughness factors in metallic materials. A. Vary {NASA, Lewis 
Research Center, Cleveland. Ohio). Symposium on Fracture Mechan- 
ics, 11th. Blacksburg, I/a., June 12-14. 1978 . Paper. 17 p. 18 refs. 

A heuristic mathematical basis is proposed for the experimental 
correlations found between ultrasonic propagation factors and 
fracture toughness factors in metallic materials. A crack extension 
model is proposed wherein spontaneous ^ stress (elastic) waves 
produced during microciacking are instrument! in promoting the 
onset of unstable crack extension. Material microstructural factors 
involved in this process are measurable by ultrasonic probing. 
Expei i mental results indicate that ultrasonic attenuation and velocity 
measurements will produce significant correlations With fracture 
toughness proper tres and also yield strength. (Author) 


A78 50086 * The cyclic oxidation resistance of cobalt 

chromium -aluminum alloys at 1100 and 1200 C and a comparison 
with the nickel -chromium -aluminum alloy system. C. A Barrett and 
C fc Lowell (NASA Lewis Research Cental, Cleveland, Ohio). 
Oxidation of Metals, vol. 1 2. Aug. 1978, p. 293-311. 1 3 refs. 


A78 51714 * - Substitution for chromium in 3CM stainless 
steel. J. R. Stephens and C. A. Barrett (NASA, Lewis Research 
Center, Cleveland, Ohio). In: Environmental degradation ot 

engineering materials. Proceedings of the Conference, Blacksburg, 
Va., October 10 12, 1977. (A76 51 701 23-23} Blacksburg, Va., 
Virginia Polytechnic Institute and State University, 1978, p. 
257-266. 5 refs. 

An investigation was conducted to determine the effects of 
substituting less strategic elements for Cr on oxidation and corrosion 
resistance of AISI 304 stainless steel. Cyclic oxidation resistance was 
evaluated at 870 C. Corrosion resistance was determined by exposure 
of specimens to a boiling copper-rich solution of copper sul'ite and 
sulfuric acid. Allov sub titutes for Cr included Al, Mn, Mo, Si, Ti, V, 
V, and rr.isch metal, level of about 12% Cr was the minimum 
amount of Cr reouitad for adequate oxidation and corrosion 
resistance in the modified composition 304 stainless steels. This 
represents a Cr saving of 33 percent. Two alloys containing 12% Cr 
plus 2° Al plus 2% Mo and 12% Cr plus 2 65% Si were identified 
which exhibited oxidation and corrosion resistance comparable to 
AlSl 304 stainless steel. (Author) 


A78 5171G * *• 10,000 hour cyclic oxidation behavior at 815 

C 1500 F/ of 33 high temperature cUoys C. A. Barrett (NASA, 
Lewis Research Center, Oeveland, Ohio). In. Environmental 
degradation of engineering materials. Proceedings of the Conference. 
Blacksbuig. Va., October 10 12, 1977. (A 7a 51 701 23-23) 

Blacksburg, Va., Virginia Polytechnic institute ?nd State University, 
1978, p.319 327, 

Thirty-three commercial high -temperature fe-, Ni-, and Co-base 
alioys were oxidi/ed m air at 815 C (1500 F) for ten 1000-hour 
cycles Specific weight change versus time curves were derived and 
the lO.OOOhour surface oxides were analyzed by X-ray diffraction. 
The alloys were ranked bv a combination of appearance and metal 
loss estimates derived front gravimetric data. (Author) 


A 78-61 739 * 0 Ductility normallted-ttrain-range partitioning 
Ida relations for creep-fatigue life predictions. G. R. Halford, J. F. 
Saltsman, and M. M. Hirschberg (NASA, Lewis Research Center, 
Cleveland, Ohio). In: Environmental degradation of engineering 
materials; Proceedings of the Conference, Blacksburg, Va., October 
10-12, 1977. (A78-51701 23-23) Blacksburg, Va.. Virginia Polytech- 
nic Institute and State University, 1978, p. 509-612. 24 reft. 

Techniques utilising strain range partitioning may be used to 
estimate the effects of the environment on the high -temperature, 
low-cycle, creep-fatigue reeistance of alloys. Three levels of ductility- 
normalized strainrange-pertitioning life relations are discussed: (1) 
strainrange partitioning relations from ductility data. (2) strain range 
partitioning relations scaled by ductility ratios, and (3) strainrange 
partitioning life relations with measured PP lines. The procedures 
have demonstrated good agreement with available creep-fatigue data. 

S.C.S. 


A78 53063 * Reaction diffusion in the NiCrAl and CoCrAI 

systems. S. R. Levine (NASA, Lewis Research Cente', Codings 
Section, Cleveland, Ohio). Metallurgical Transactions A Physical 
Metallurgy and Materials Science, vol 9 A, Sept. 1978, p. 1/37- 1250. 
18 tefs. 

The paper assesses the effect of overlay coating and substrate 
composition on the kinetics of coating depletion by interdiffusion 
This is accomplished by examining the constitution, kinetics and 
activation energies for a series of diffusion couples primarily of the 
NiCrAI/Ni tOCr or CoCrAI/Ni-IOCr type annealed at temperatures in 
the ran$e 1000-1205 C for times up to 500 hr. A genera) procedure is 
developed for analyzing diffusion in multicomponent multiphase 
systems. It is shown that by introducing the concept of beta source 
strength, which can be determined from appropriate phase diagrams, 
the Wagner solution for consumption of a second phase in a 
semi infinite couple is successfully applied to the analysis of MCrAl 
couples. Thus, correlation of beta recession rate constants with 
couple composition, total and diffusional activation energies, and 
interdiffusion coefficients are determined. S.D. 


N78-11232*f General Electric Co. Cincinnati. Ohio Material 
and Process Technology Labs 

MANUFACTURE AND ENGINE TEST OF ADVANCED OXIDE 
DISTENSION STRENGTHENED ALLOY TURBINE VANES 
Final Report 

P G Bailey Oct 1977 158 p refs 
(Contract NAS3- 18915) 

(NASA CR 135289. R77AEG569) Avail: NTIS 

HC A08/MF A01 CSCL Ilf 

Oxide Dispersion strengthened (ODS) Ni-Cr-AI alloy systems 
were exploited for turbine engine vanes which would be used 
for the soace shuttle thermal protection system Available 
commercial and developmental advenc3d ODS alloys were 
evaluated, and three were selected based on established vane 
property goals and manufacturing criteria The selected alloys 
were evaluated m an engine test Candidate alloys were screened 
by strength, thermal fatigue resistance, oxidation and sulfidation 
resistance The Ni-16Cr (3 to 5)/V-Th02 system was identified 
as having attractive high temoeratu'e oxidation resistance 
Subsequent work also indicated exceptional sulfidation resistance 
for these allovs G O H 


N7S14143*! Ford Motor Co . Dearborn, Mich Engineering 
and Research Staff 

FABRICATION OF THIN LAVER SETA ALUMINA 

Garald J Tannenhouse [1977] 41 p refs 
(Contract NAS3 19782) 

(NASA CR 135308) Avail NTIS HC A03/MF A01 CSCL 
1 1F 

Bata alumina tubes having wails '700 microns 300 microns 
and 140 microns ware processed by extrusion and sintering 
utiWmg Ford proomitscy binder and fabrication systems Tut as 
prepared by this. od have prooerties similar to tubes prepared 
by isostatic pressing end sintering. i e density greater than 98% 
of theoretical and a helium teak rate less than 3 x 10 to the 


*4 » ’A f - J J 
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•9th power cc/sq cm/ sec ford ultrasonic bonding techniques 
were used for bonding beta alumina end caps to open ended 
beta alumina tubes poor to tintenng After sintering, the bond 
was hermetic, and the integrity of the bonded area was comparable 
to the body of the tube Author 


N7S-19233*f IIT Research Inst., C icago, III. Metals Research 
Drv 

THE ^L FATIGUE AMO OXIDATION OATA Of SUPERAL- 
LOTS INCLUDING 01 RECTI ON ALLY SOUOIflED EUTEC 
TICS 

V L Hill and V E Humphreys Jun 197? 66 p refs 
(Contract NAS3- 17787) 

tNASA-CR 135272 IITRIB6 12448) Av*: NTIS 

HC A04/Mf A01 CSCL Ilf 

Thermal fatigue and oxidation data were obtained on 
61 specimens, representing 15 discrete alloy compositions or 
fabucatmg techniques and three coating systems Conventionally 
fabricated alloys included V57. MM 200. Rene 77. Rene 125, 
MM 246. MM 509. IN 738. IN 792 Hf. and MM 200 4- ML 
The directionally solidified alloys were MM 200. MV 200 single 
crystal. MM 200 bicrystal. cellular gamma/gamma - delta and 
lamellar gamma/gamma delta The coatings systems included 
N.CrAlY on IN 738. In 792 * Hf. MM 200 D$. MM 200 0$ 
single crystal, and cellular gamma/gamma' • delta and N»CfAJY/Pt 
on lamellar gamma/gamma' - delta Crack initiation survival rates 
were recorded for all alloys, with and without coatings All 
uncoated alloys, except MM 509. exhibited significant oxidation 
weight loss in 75.000 to 15 000 cycles MM 509 specimens 
had w jight tosses only slightly higher than coated specimens 
through 7.500 cycles All coated specimens had low weight 
loss Author 


N79-16234*l Massachusetts Inst of Tech. Cambridge 
Aeroelasnc and Structures Research Lab 

EXPERIMENTAL TRANSIENT ANO PERMANENT DEfOR 
MATION STUDIES Of STEEL SPHERE IMPACTED OR 
EXPLOSIVELY IMPULSED ALUMINUM PANELS 

Emmett A Witmer Fred Medis. Jose J A Rodat. and Thomas 
8 Staghano May T 9 7 7 144 p refs 

‘Grant NGR 22 009 339) 

INASA CR 135315. ASRLTR 154-12) Avail NTIS 

HC A07/MF A01 CSCL 1 1 F 

The sheet explosive loading technique (SELT I was employed 
to obtain elastic plastic large defection 3 d transient and/or 
permanent strain data on simple well defined st r uctural specimens 
ana materials initially flat 6061 7651 aluminum panels with all 
four sides idecily clamped via miegral construction The SELT 
loading technique was chosen since it is both convenient and 
provides forcing function information of mall uncertainty These 
data will be useful to: evaluating pertmen: J d structural response 
prediction methods Author 


N78 1S149*# IIT Resea»ch Inst Chicago III 

THERMAL FATIGUE ANO OXIDATION DATA FOR ALLOY/ 
8 RAZE COMBINATIONS Technical Report. May 1979 - 
Mey 1977 

V L H«n and V f Humphreys Jun 1977 55 p *ers 
(Contract NAS3 18942) 

(NASA CR ‘.35299 HTH! B6 1 34 25) Avail NTIS 

HC A 04 ML A0 1 CSCL 1 if 

Theimal fat'yue ar.c. oxidation data were obtained for 62 
bra/ed speomens of 2 iron 3 nickel and 1 cobalt base alloy 
Flu*di/ed b»»d therma 1 cyihng was conducted over the range 
740 25 C employing 10 cm long single edge wedge specimens 
lmmers»o’5 t-.rm; was. always 4 minutes *n each bed Types of 
test specimens employed m the prograni include those with brazed 
Overlay?' on the specimen radius those butt bra/eJ at m.dHan 
and tho^r with a bra/ed foil overlay on the specimen radius Of 
the 18 braze overlay specimens 5 generated fatigue cracks by 
• 000 , y ies Thermal c j?;k ng of butt bra/ed specimens occurred 
exclusively through the butt braze Of the 23 butt brazed 


specimens. 7 survived 1 1.000 therma* cycle* wifhou. cracking 
Only 2 of the 21 foil overlaid specimens exhibiting cracking in 
7.000 cycles Blistering of the foil did occur for 2 alloys by 
500 cycles Oxidation of the alloy/breze combination was limited 
at the test maximum test temperature of 740 C Author 


N7P-16190*# Carnegie -Mellon Untv . Pittsburgh. Pa Oept 
of Metallurgy and Materials Science 

THE EFFECT OF MICROSTRUCTURE AND STRENGTH ON 
THE FRACTURE TOUGHNESS Of AN IS Ni. 300 GRADE 
MARAGING STEEL final Report 

J A Psiod* and J R low. Jr Nov 1977 94 p refs 
(Gram NGR 39 087-003) 

tNASA-CR 135288 CfdU NaSA 8 ) Avail NT'S 

HC A05/MF A01 CSCL 11 F 

Fractography and metatlographic sectioning wore used to 
investigate the influence of mrc restructure and strength on the 
fracture toughness (Klc) and fracture mechanism or an 16 Ni. 
300 grade maragmg steel Increased yield strength from 1442 
to 2070 MN/m squared through precipitation hardening results 
in a Klc loss from 143 to 55 MN'm superscript 3/2 Ti fC.N) 
Ti2S. and TiC inclusions in sizes from 1 to 8 . 1 to 15. and 0 1 
to 2 microns respectively serve as sites for vo*d nucleation and 
lead to fracture by ihe dimpled rupture process in all st.ength 
levels considered TiC nue'eated dimples occupy more than half 
the hacture m all conditions Void nucleation rat« and resultant 
number of dimples per unit area of fracture increase with increasing 
yield strength Average dmiplo size decreases with increasing 
strength and/or overagmg which follows from the decreasing 
amount of stable void growth measured by sectioning tensile 
specimens Void grovzth is assisted by crack branching along a 
path of T»C inclusions Coalescence occurs in the highest strength 
materials by a combination of TiC void nucleation and prema- 
ture separation at strengtnening precipitates Author 


N7§'1B29G*| Kentucky Univ.. Lexington. Dept of Metallurgical 
Engineering and Materials Science 

THE EFFECT Of MINOR ADDITIONS Of TITANIUM ON 
THE FRACTURE TOUGHNESS Of Fe-12Ni ALLOYS AT 77K 
f kmf Report. 1 Nov. 1S7S - 31 Oct 1S77 

H. Conrad. C. Yin, and G. Sargent 16 Jan. 1978 92 p refs 
(Grant NsG-3125) 

(NASA-CR 135351) Avail: NTIS HC A05/MF A01 CSCL 
HF 

Titanium additions ; anging from 0 1 8 to 0 99 atomic percent 
and heat treatments of 2 hours at 550. 685 and 820 C respectively 
followed by a water quench were considered. Cubic and 
rectangular shaped inclusions were noted in the SEM fractographs 
of the alloys with the Ti addition; A fine precipitate was observed 
by TEM for the Fe-12Ni-0 I 8 T 1 alloys heat treated at 550 C; 
this precipitate was not observed for the 685 and 820 C heat 
treatments of the same alloy Auge' mappings of the fracture 
surfaces indicated a weak to moderate association of the 
interstitials C. N and 0 with Ti. the degree of which depended 
on the particular interstitial and the heat treatment temperature 

Author 


N7S-2031O*# California Untv . Berkeley Lawrence Berkeley 
Lab 

THE OESIGN Of AN Fe 12Mn 0.2Ti AUOY STEEL FOR 
LOW TEMPERATURE USE Final Report 

S K Hwang and J W Morris. Jr 6 Dec 1977 107 p 
(Grant NGR 05 003 562) 

(NASA-CR- 135310) Avail NTIS HC A06/MF A01 CSCL 
1 1F 

An investigation was made to improve the low temperature 
mechanical properties of Fe -8 approximately 12% Wn O 2Ti ahoy 
steels A two phasoi alpha * gamma) tempering in combination 
with cola working or hot working was identified as an effective 
treatment A potential application as a Ni free cryogenic steel 
was shown for this alloy It was Mso shown that an Fe 6 Mn 
steel couid be grain refined by a purely thermal treatment because 
of its dislocated me*lensit»c structure and absence of opstlon 
p' as# A significant reduction of the ductile brittle transition 
temperature was obtained in this alloy The nature and origin of 


m*-** a 5 J * * 


bnytle fracture m Fa-Mn alloy* wara also invest igattd Two 
embrittling regions wara found in a cooling curve of an Fa- 
12Mn-C 2Ti ataal which waa altown to be raafonaiWa for 
Intergranular fracture. Auger ele c tron spectroscopy Identified no 
aggregation during aolutlon-annealrng treatment. Avoiding the 
embrittling tone* by controlled cooling led to a high cryogenic 
tough neat in a solution -annealed condition Author 


N7S-212SS*f Colt Industrie*. Inc.. Pittsburgh, Pa. Crudbl* 
M atari els Research Center 

FABRICATION OF STAINLESS STEEL CLAD TUBING 
Finn! Report 

C W Kovach 7 Apr 1978 102 p 
(Contract NAS3-20098) 

(NASA-CP- 136347) Avail NTIS HC A06/MF A01 CSCt 
1 1F 

The feasibility of producing stainless ataal clad carbon steal 
tubing by a gea pressure bonding process was evaluated. Such 
a tube product could provide substantial chromium asvings over 
monolithic stainless tubing in the event of a serious chromium 
shortage The process consists of the initial assembly of three 
component tuuesatt from conventionally produced tubing, the 
formation of a strong metallurgical bond between the three 
components by gat pressure bonding, and conventional cold draw 
and anneal processing to ’Inal sue The quality of the tubes 
produced was excellent from the standpoint of bond strength, 
mechanical, end forming properties The only significant quality 
problem encountered was carburization of the stainless clad by 
the carbon steel core which can be overcome by further 
refinement through at least three different approaches The 
estimstad coat of clad tubing produced by this process it greater 
than that for monolithic stainless tubing, but not so high as to 
make the process impractical as c chromium conservation 
method. Author 


N 78-21288* | United Technologies Research Center, East 
Hartford, Conn 

STUDY OF THE EFFECTS OF GASEOUS ENVIRONMENTS 
ON SULFIDATION ATTACK OF SUPERAUOVS 
Final Re p or t 

John G. Smeggil and Norman S. Bornstein Nov. 1977 186 p 

reft 

(Contrac. i- AS3-20039) 

(NASA Ch 135348: R77 912613-5) Avail NTIS 

HC A08/MF A01 CSCL11F 

Studies war* conducted to examine the effect of the gaseous 
corrodents NaO. HO. and NaOH on the high temperature oxidation 
and Na2S04-induc*d cor-osion behavior of the alumina former 
NiAl the chromia former Ni-25 wt % Cr, elemental Cr. and the 
superalloy B 1900 txperimerts were conducted at 900 and 
1050 C in air in the presence and absence of the gaseous 
corrodents Effects involving both reaction rate* and rmcroetruc- 
tural changes m oxide morphology were observed due to the 
pretence of these corrodents at levels anticipated to be present 
in operating industrial end marine gas turbines The effect of 
gaseous NaO. HO. and possibly NaOH on NiAl in simple oxidation 
was to remove aluminum from below the protective alumina 
layer and to simultaneously weaken the adherence of the protective 
alumina oxide scale to the substrate The aluminum removed 
from below the oxide scale wet redepoeited on its surface as 
alpha-AI203 whiskers With respset to the chromia former*, 
gaseous NaO and HO promoted breakaway oxidation kinetic* 
and changes m the microstructures of the oxide scales Author 


N7S-261SS*||I Pratt and Whitney Aircraft Group. Seat Hartfoid. 
Conn Commercial Products Dm 

MANUFACTURE OF AtTROLOV TURRINE DISK SHAPES 
BY HOT ISOSTATIC PRESSING. VOLUME 1 Final Report 

Ft D Eng and 0 J Evans Mar. 1978 89 p refs 
(Contract NAS3 20072I 

(NASA CH- 135409, PWA-5574-12-Vol-1) Avail NTIS 

HC A05/VF A01 CSCL 1 1 F 

The Materials in Advanced Turbine Engines project was 
conducted to demonstrate container technology and establish 
manufacturing procedure* for fabricating direct Hot Isoatatic 
Pressing (HIP) of low carbon Astro^y to ultrasonic disk shapes 
The HIP processing procedures including powder manufacture 
and handling container design and fabrication, and HIP consolida- 
tion techniques were established by manufacturing five HIP 
disks Based upon dimensional analysis of the first three d.sks. 
container technology was refined by modifying container tooling 
which resulted in closer conformity of the HIP surfaces to the 
sonic shape The microstructure, chemistry and mechanical 
properties of two HIP low carbon Attroioy disks were character- 
ized One disk was subjected to a ground base experimental 
engine test and the results of HIP low carbon Astroloy were 
analyzed and compared to conventionally forped Waspaloy The 
mechanical properties of direct HIP tow carbon Astroloy exceeded 
ail properly goals and ( L n object! -as o< reduction in mate-ial 
input weight and reduction in cost were achieved Author 


A7B-24901 * if The effect of NeCI/g/ on the Na2S04-induced 
hot corrosion of NiAl. J. G. Smeggil, N. S. Bornstein, and M. A. 
OeCrescente (United Technologies Research Center, East Hartford, 
Conn ). Engineering Foundetbn, Conference on Ash Deposits end 
Corrosion One to Impurities in Combustion Gases, Henniker, N.H., 
June XJuly 1, 1977, Peper. 14 p, 33 refs. Contract No. NAS3- 
20039. 

Studies ha-re been performed to examine the effect of NaCI 
vapor on the Na2S04-induced hot corrosion of the alumina former 
NiAl. In the incubation period associated with such hot corrosion, 
NaCI(g) has been shown to be effective in removing aluminum from 
below the protective alumina scale and redepositing it as AI203 
whiskers on the surface of the Na2S04-coated sample. Similar effects 
seen in simple oxidation are associated with isothermal rupturing of 
the protective alumina scale. (Author) 
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27 NONMETALLIC MATERIALS 

Include? physical, chemical, and mechanical properties of 
plastics, elastomers, lubricants, polymers, textiles, adhesives, 
and ceramic materials. 


N7B-1Q2M*# National Aaronai -tics and Space Administration 
'xvvis Research Center. Cleveland. Ohio. 

JMPrOVEO PERFOftMANCf Of SILICON NITNIDtBASCD 
HIGH TEMPERATURE CERAMICS 

Richard L Ashbrooh 1977 26 p refs Presented tt Mater. 
Show end Conf . Chicago. 25-27 Oct. 1977: sponsored by 
ASM 

•ASA TM-73719. E-9268) Avail: NTIS HC A03/MF A01 
CSCL 11B 

Recent progress in the production of S<3N4 based car imics 
is rev-wed It I high temperature strength and toughness of 
hot pressed S*3N4 were improved by using high purity powder 
and a stabilized Zr02 additive. 121 impact resistance of hot pressed 
S.3N4 was increased by the use of a crushabte energy absorbing 
layer. 131 the oxidation resistance and strength of reaction sintered 
Sr3N4 we»e increased by impregn- • reaction sintered silicon 
nitride with solutions that oxidue *1203 or 2r02. 14) beta 

pnme SrAION '-prepositions and Sintering aids were developed 
(or improved oxidation resistance or improved high temperature 
Strength. Author 


N7S-10296*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

FRICTION AND WEAR OF MNCLE-CRVSTAL ANO POLY 
CRYSTALLINE MAOANESL ’INC FERRITE IN CONTACT 
WITH VARIOUS METALS 

Kaiuhisa Miyoshi (Kanazawa Univ.l and Donald H. Buckley T977 
28 p refs 

(NASA TP 1059) Ava.l NTIS HC A03/MF AOt CSCL 209 
Sliding friction experiments were conducted with single-crystal 
(SCFI and hot pressed po'ycrystallme !HPF) manganese-zinc ferrite 
in con'act with various metals Results indicate that tho coefficients 
of friction fo. SCF and HPE are related *o the relative chemir.il 
activity of those metals in high vacuum The more active the 
metal the higher the coefficient of Inchon The coefficient: 
friction for both SCF and HPF were the same and much htg:. 
in vacuum than in a-gon at atmosphenc pressure All the met. is 
tested transferred to the surface of both SC 1 and HPF in sliding 
Both SCF and HPF exhibited cracking and fracture with sliding 
Ciccxmg in SCF is dependent on crystallographic characteristics 
In HPF cracking depends on the orientation of the individual 
crystallites Author 


N7t-T2222*f National Aeronautics and Space Administration 
Law is Research Center. Qavaland. Ohio 
EFFECTIVENESS OF VARIOUS OROAfcOMETALUCS AS 
ANTI WEAR ADDITIVES IN MINERAL OIL 

Oonald H Buckley Nov 1977 20 p ref* 

(NASA-TP 1096) Avail NPS I C A02/MF A01 CSCL 11 H 
Sliding f notion experiments war# conduct ad with 1045 tteei 
contact*nr 302 stainless steal and fubneatad with various 
organometaMic? »n mineral oil Auger emission spectroscopy was 
usad to determine the element present m the wear contact rone 
The results md.cate that there are organometallics which are as 
effective in antiwear additives «r the ru>mmoniy owed r»nc dialky: 
dithihpnowphate ’ r >wse include dimethyl cadmum ,'nph* >yl lead 
thiomethoiude and <r*>henyt t:n c blonde The a<kM;v«» were 
eiimint-. in concentrittons to 1 weight percent With dimethyl 
cadmium at cenceotra* of OS weight pe<*cen. and aoov . 
cadmium was detect* ;he contact zoo* Cmnc> ’ent with the 
detection of cadmium. a mark* ‘ decrease n the faction ^oeff ‘cw.it 
wa* '‘bSi.rved AM jdd tives esam-ned reduced foc*on but <vr>t> 
t»ie arorementfone "educed wear to i ieve] comparable fo that 
observed with u ' oralayl ditfuophv^sphate Auii-pr 


N7S-1S277 9 # National Aeronautics and Space Administration 

Lewis Research Center, Oevetand. Ohio 

EFFECT OF THERMAL EXPOSURE ON LURRICATINO 

PROPERTIES OF POLYHWIOE FILMS AMO POLVIMIOE 

SONDE O GRAPHITT FLUORIDE FILMS 

Robert L Fusero Jen 1978 26 p refs 

tNASA-TP-1 125: 0-9179) Avail NTIS HC A03/MF A01 CSCL 

11G 

The effect of thermal exposure on the weight toss adherence 
faction, and wear properties of potyimide films and polytmtde 
bonded graphite fluoride films was investigated Films bonded 
to 304 stainless steot or 440C-HT steal were thermally exposed 
at temperatures of 315 .345. 370. or 400 C for 100 hours or 
more and then evaluated, using c pm -on dak machine, at 
temperatures of 25. 315. or 345 C m atmospheres of dry or 
moist air. Pofyirmde films were brittle after thermal exposure 
Potyimide bonded graphite fluoride films had adherence and gave 
low friction and wear results, thus, they appear to be good 
candidates for solid lubrication applications where long thermal 
soaks are prevalent. Author 


N7S-1627S* National Aeronautics and Space Administration 
lewis Research Center. Cleveland. Ohio 
TRIMERIZATION OF AROMATIC NITRILES Patent 
Li-Chen Hsu. inventor (to NASA} Issued 6 Dec 1977 18 p 

Filed 10 Oct 1 974 Supersedes N74 34579 (12 - 24. 
p 2914} 

< NASA Case- LFW 1 2053 1 . US Patent 4 06 1 .856 
US Fatent Appi SN 513613 US Patent Class 544 193. 

US Patent*aass-260 2R US-Patent-CSass 526-193. 

US Patent Class 526-225) Avail US Patent Office CSCL 
07C 

Triazine compounds and cross-linked polymer compositions 
were made by heat.ng aromatic r Holes to a temperature in the 
range of about 100 C to abou*> 700 C in the presence of a 
catalyst or mixture of catalysts Aromatic n it rile modified 
(terminated and/or appended) imide. benzimidazole imidazopyr 
rolone. QMinoxalme. jod other condensation type prepolymers or 
then precopolymers were made which were tr.menzed with or 
without a filler by the a fore men tioned catalytic tnmenzation 
procefc Official Gazette of the U S Patent Office 


N76-16278*| National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

FRICTION ANO WEAR OF POLYETHYLENE OXIOE 
POLYMER HAVING A RANGE OF MOLECULAR WEIGHTS 

Oonald H Buckley Jan 1978 t7 p refs 

(NASA TP 1 129. E-9261) Avail NTIS HCA02/MfA0l CSCL 

11G 

Siding friction arc, wear experiments were conducted at 
light loads ;25 to 25 D g; with various molecular weights of the 
polyethylene oxide polymer sliding on itself and iron Results of 
the experimental investigation indicate that ‘V the coefficient 
of frict»on tor the polymer decreases with increasing molecular 
weight 1 2, * .-jo coefficient is higher for the polymer sliding 
on its If than .. .> for the polymer sbdmg o-* *ron <3i at sufficiently 
high .■■.ads localized su^yce melting occurs and the friction 
coefficient is the seme for :he p,.«»mer sliding on itself and 
•ron 4 fracf U re cracks develop :t the sliding wear track at 
h»ghe. but not iower sliding velocities. reflecting a strain rate 
ser-itiv ty to ctir'k nit afior. and 5 !’»* friction coefficient for 
t-W p^'yn.c sl.dmg ^ - iron .r»cre«'»>*- With the formation of a 
.oclymef !dm on the iron surface AutbC' 


N7R 'SZ90** \a fionai Ar". • aut*c*- ir.,j Space Adm«n.svfretion 
lew *• ^esea ' h Cente' Ciev«.» afxj '„‘nto 

PRELIMINARY STUDY OF CYCLIC THERMAL SKOCS 
RESISTANCE O? PLASMA SPRAYED ZIRCONIUM OXIDE 
T URSINE OUTER AIR SEAL SHROUDS 

T. C‘h A---, a a^ r u»t> a*vi Dotftak: iA V*«v*nde’ 
Ovv * 9 r ‘ 4 , J -**\ 

-NA\* tv rs 65,' t 9404 » Ava. MiS HC AC 2 Mf AOt 

•:sa * * a 

ft*- '••-*»:/?% 'evx'e'.r 

-«va<«rta* uJb*H.ZmC U- i-t* J* 
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thermal shock exposures strrtiar to those that might be 
encountered under severe engine start up and shut-down 
sequences AU of the experimental concepts consisted of 
plasma sp< eyed yttna stab4*/ed 2r02 on the high temperature 
side of the blade t>p seal shroud Between the Zr02 and a 
cooled dense metal backing various intermediate layer concepts 
intended to mitigate thermal stresses were incorporated 
Performance was judged on rhe basts of tf?e number of th+rmsl 
shock cycles required to cause loss of seal material through 
spallation The most effective approach was to include a low 
modulus smtered metal pad between the Zr02 and the metallic 
backing It was also found that reducing the density of the 
Z»G2 laye* significantly improved the performance of pecimens 
with plasma-sprayed metal/ ceramic composite intermediate 
layers Author 


N7ft-17220*f National Aeronautics and Spaca Administration 
Lawn Research Can tar. Cleveland Oh® 

EFFECTS OF HYDROTHERMAL EXPOSURE ON A LOW- 
TEMPERATURE CURED EPOXY 

Richard W lauvar 1978 12 p rah Prasantad at the 33rd 

Aim Coni of Remforcad Plastics/ Compoaitas Inst of tha Soc 
of tha Plastics tnd . Inc . Wash .0 C . 7-10 fab 1978 
(NASA TM 73841. E 94281 Avail NTIS HC A02/MF A01 
CSCL 1IC 

Thermal machamcal analysis was amployad to monitor the 
penetration temperature of a tow temperature epoxy team Both 
nest team and E glass composite samples were examined Tne 
effects of cute temperature variation and moisture content on 
the apparent glass transition temperature mere determined 

' Author 


N7S1 7221*f Natrons) Aaronaubcs and Space Administration 
Lewis Research Canter. Cl evelind Oh® 

PMR POLVIMIDE PREPRE6 WTTM IMPROVED TACK 
CHARACTERISTICS 

Tito T Serafim end Peter O e hn g s 1976 !) o refs Proposed 

tor presentation at 2d Intern Goof on Composite Materials 
Toronto. Can 16 21 Apr 1978. sponsored by Am Inst of 
Mining Metallurgical and Petroleum Engineers 
(NASA TM 73898) Avail NTIS HC A02/MF A01 CSCl 1 1C 
Current PMR Pofyimide prepreg technology unlives methanol 
or ethanol solvents for preparation of the PMR prepreg solutions 
The volatility of these solvents lut ,s the tec* end drape retem.on 
characteristics of unprotected prepreg exposed to ambient 
conditions Studies conducted to achieve PMR IS Pofyimide 
prapiag wrh improved tack and drape characteristics were 
described Improved tack and draoe retention were obtained by 
incorporation of an additional monomer The effects of venous 
levels of tha ldded monomer on the thermo oxidative stability 
and mechanical properties of graphite hb»' reinforced PMR 15 
composdes exposed and tested at 3(6 C (600 Ft wa>a 
discussed Author 


NTS- 20222*9 New—* An r'-ixctrcs and Gpec* Adimmat/abon 
l ewis Research Ce-lv f . . , .a* *3tu ' 

COATINO* FOR UkUk AW I* .AVION 

Tatrvafdre Spars— J 3 J1 a *’ • Presented at the 3d 
intern Coni C-- M n Ccut-ngs San Fre-ciSCO 3 7 Apr 

1918 sponsored CH A' IV .. r. Sic Inc 

iNASA TM 7824' Aw h" 5 NC AO 3 Ml AO' C3CL MG 

Recent advance s ® the t' -h mnp. a< uses of d sputtered end 
■or ors*ed ferns of soud r-m >ubricencs vew » sof-rtt sot* metals 
organ* . mi me's and wear -es-stant refractory .on- pounds 
icartedcs -ut.de* mccss ns rev i e we d The sputle'vig end 
cm pietmg pot* tot* ?-u me coresponmng coetmgs *-*med 
we--e waioered are-*-** to t*w *-crw . oef leant *rs- endurance 
Me and mechamce propane* The hWosugcp ana veci«n»* 
.vopede* Sv eac n • -x. nf *ri— ft * a**.-.t*ed -- tn*ms or 'it 
*.*..• m • .one ev# Imvri g-em sue nomhoKsgs ---le x 
sires say tvsntsi ird suOet'Ste a-ertps let* a* weeiryi 
SiyiogiicWy rhemwby erxl n sari-y The ®r pu se l sea*, 
r.- . w add-rem 1 1 v*>r Sued r - <v *0*-X p-opv -t. s is. ' ess 
te-'w weessarccer ^xue'ai such as Sanaa; tt-enga* *•* Mya 
-a* A-anc» 


N7S- 20338* I National Aero naut ics and Space Administration. 
Lewis R es ea rch Center. Clev ela n d. 0h« 

X-RAY FH CTO ELECTRON SPECTROSCOPY STUDY OF 
RAOIOFREQUSMCV-SPUTTERSD REFRACTORY COM 
POUNO STEEL INTERFACES 

Donald R Wheeler and WNiam A Bramard Fab 1978 20 p 

refs 

(NASA-TP-1 191. E-9374) Avail NTIS HC A02/MF A01 CSCL 
11G 

Radofraquancy Spottaring was used to dapoart Mo2C. Mo2BS. 
and MoSi2 coatings on 440C steel substrates Both aputtar etched 
and ptsoxxlued tubal rates ware used, and the Mms were dep osit ed 
with and without a substrata bias of -300 V. The -imposition 
of tha costings was measured at a function of depth by X-ray 
photoefectron spectroscopy combined with argon ion etching In 
the mterfsoel region there was eviderx* that bias produced a 
graded interface m Mo2B6 but not m Mo2C Oxides of iron 
and of an Mm constituents except carbon were presented in aM 
cates but the iron mode concentration was higher and the layer 
thicker on the praoxidded substrates Tha Mm and (ton oxides 
were mixed m the MoS»2 and Mo2C Mms but layered m the 
Mo2B5 Mm The presence of muted oxides correlates with 
enhanced Mm adhesion Author 


N 78- 20327*1 National Aeronautics and Spaca Administration 
Lawt? Research Cant ;/. Cleveland. Oh® 

LUBRICATION AND FAILURE MECHANISM! OF GRAPH- 
ITE FLUORIDE FILMS 

Robert t Fusaro Apr 197R 32 p raft 

(NASA-TP 1197: E 9346) Avail NTIS HCA03/MFA01 CSCL 

11H 

An optical microscope egupped with a vertical iPummeior 
and two poteKMd filters (one rotatable) was used to vtsuaNy 
study 440C HT steel surfaces lubri ca t e d with rubbed graphite 
fluoride Mms Friction and wear results were competed to weual 
observations as a function of slrdmg dntanca tor Mms applied 
to three surface brushes - polished, sanded, and sand blasted 
In general, the kibncaurg process wet on* of mtbal deformation 
or wear of metaRic asperities into Rat plateaus and then thn 
formation of thin layer tike dynamic Mms which sheared between 
the flats and aventuaRy flowed through the contact a-es Failure 
was due to depletion of the graphite fluoride with the subsequent 
formation of excessive powdery metalhc debt* that formed a 
heavy, powdery film on both tha rider and disk surface* Author 


NTS- 28298*# National Aeronautics and Space Administration 
Lewis Research Canter Cleveland 0h« 

FRfCTION AND WEAR OF RAOiCFREOUf NCY-SPUTTEREO 
SORtOCS. BIUCtPES ANO CAFIBtOES 

Wdhem A Bramard and Dona® « Wheeler Apr 1978 19 p 

refs 

(NASA TP 1156 f 9384! Avar I NTIS HC A02 MF A01 CSCL 
11G 

The fnct*n and waar prope-tws nf several rafractory 
compound coatings set atammed These compounds were 
applied to 440 C bearing steel Surface* by rar h of re quency iRFi 
spufte-rng The refractory compounds were th Marcum and 
morytidenum bondes the titaruum and MCybdenum swe des and 
the Mamum mohrtxfenum and boron cartwla* Friction tasrmg 
was done with e p® on oek wea< apparatus at loads from 0 '< to 
5 0 newtons Gene <a*y the best wear prcpevmes were obtame d 
when me coatmgs were Owe sputtered onto 440 C draka that 
had been pr» -Sued Adhe re nce was im pr oved beca u se of the 
bette- bondmg me V uer-igs to the von oxxSt termed dureig 
cwox®et®n As * dee th* carfeefe* prov-dad waa> protactwn 
tc the h nj hss i toed* T «a~um eo»de -oemgs pr iwded low b teban 
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M7R-212M*# National Aeronautic* and Spaca Admmmration 
lewis Research Center. Cleveland. Ohio 

friction ano metal transfer for mmole-crystal 

SfUCOM CARRIDE IN CONTACT WITH VARIOUS METALS 
IN VACUUM 

Katuhoa Miyoafu (Kaneeawa Unnr . Japan) and OonaM H Buckloy 
Apr. 1978 27 p rah 

(NASA TP-1191: E-93071 Avail NTIS HC A03/ME AC* CSCL 
11G 

Sliding Inchon experiments were conducted with amgle-cfyatal 
adicon csrtMde m contact with transition matah itungstan. non. 
rhodium, nickel. titanium, and cobalt), coppar. and ehwnmum 
Rasults mdicata tha ooafNeiant of friction lor a sAeon certxde-metef 
systom is ralatad to tha d bond cha radar and relative chemical 
activity of tha matal Tha iron active tha matal. tna Met tha 
coefficient of friction AN tha matala aummr* transfar.«d to tha 
surtaca ot silicon carbide m akdmg Tha cha>. activity of 
matal to sAcon and carbon and ahaar modulus of tha matal 
may play important relss in matal transfer and tha form of tha 
wear debris Tha less active and greeter raai ata n c a to shear tha 
matal has. with tha exception of rhodium and tungsten, tha less 
transfer to silicon cartxda Author 


N7t-212N'| National Aeronautics and Spaca Admimatiatwii 
Lewis Research Canter Cleveland. Ohm 

WfAR OF MNSLE-CRVSTAL SILICON CARBIOC IN 
CONTACT WITH VARIOUS MCTALS IN VACUUM 
Katuhoa Miyoshi and Donald rl Buckley At). 1978 24 p 

rah 

(NASA Tf» > 198 E 9360) AvaU NTIS HC A02/MF A01 CSCL 
1 1G 

Shdmg Inchon exper im ents ware conducted in vacuum with 
r-ngle crystal silicon carbide 10001) surface m contact with 
transition matah (tungsten, iron, rhodium mcket. titanium and 
cobalt), coppar and aluminum The hexagon shaped cracking 
and fracturing of silicon cartxda dial occurred a be h aved to be 
due to cleavages of both tha prismatic and basal planes The 
silicon carbide wear debris, which was produced by brittle fracture 
shdirs or rods on both the matal and silicon cartxda and produces 
i moves and indentation* on theta surf teas The wear scars ot 
aluminum and titanium which have much stronger chemical 
affinity lor sri icon and carhon are generally rougher than those 
at tha other metah Fracttinng and cracking along tha gram 
boundary of rhodnim -nd tur xstan ware observed Theta may 
be primarily due tc the greats- shear moduli of the matala 

Author 


NTS- 22282*# Astons! Aeronauts* and Spaca Admmatraiion 
Lewis Research Center C'eveiend Ofxo 

TH* EFFECT Of MfCROSTRUCTURE ON HVOROOCN 
EM BRITT LAMENT OF THE MICHEL BAH SURE BALLOT 
UORMCT 700 

Hugh H Gray 1978 32 p refs Presented at the 19th Slruci 
Structural Oyn and Meter Conf Sefhetda Md 3 S Apr 1978 
sponsored h, (he AIAA end (tie Am Soc of Mech Engr 
-.NASA TM 73772 t 9574! AvaU NTIS HC A03 Mr AOt 
CSCI 1 tf 

Matenar horn a ample heel o' cast and wrought Urhmet 700 
was processed end a ■ heal treated to produce five meter el 
condition* With denlrter chem-cal compueemn* put M eh rXHmct 
«neiuti"urt u -ai vanawms and than evaluated kx suscepotHriy 
ur hydrogen emtx nwmem two preaAoyeo powder conOtwins 
as'xbitao s^ndreanny unproved esmarvie iu hydrogen embntrw 
maul as cc***vared ro wrought material No degradation m notch 
re smooth tensde a lengths occurred end ever eg- duxtWiwv -'■* 
2 S percent reducior- c* era* were uete-m-ned for ’ hydrogen 
*«eh>**xr-h procsCj'ri So- (he --otT rnr -i hydropene** -- 
proseiSury tucterii ertrr rye's -edured ta iv pr vn* These 
•nsxovemenry xr-r ertnOuled w c tee n er grew irounuenes *■ *2 
decrease* gnaw sue Autwx 


MTS-22241*# Nation*! Aeronautics and Spaca Administration 
Lewis Resear ch Canter. Cleveland. Ohio 

EXPERIMENTAL EVALUATION OF FUEL RRERARATIOM 
SYSTEMS FOR AN AUTOMOTIVE Ml TURBINE CATALY- 
TIC COMBUSTOR 

Robert R. Teems 1977 22 p tei Presented at the 2d 

Workshop on Catalytic Combust . Ra leigh. N C sponsored by 
EFA Prepared for DOE 

(NASA-TM 78SS8: DOE/NASA-101 1-78/23: E 9586) AvaU 
NTIS HC A02/MF A01 CSCL 210 

Spatial fua> dotnbutione degree of vaporisation pressure 
drop and air velocity profiles were measured Three eirblest 
infect or* and an eir assist nozzle ware tested Air swrrleci ware 
used to impr- - the spatial fuel-an distribution The work was 
dona m a * 7 -> tubular duct Teat condmona were a pressure 

of 0 3 C MPa. inlet air temperatures up to S00 K. an 
vetoo 20 m/s and fuel-air ratios up to 0020 The 

fuel v A The best results were obtained with an antUasl 

conhgutvi ' that used multiple cones to provide ragh velocity 
ax for atomisation and also straightened tha inlet airflow With 
this configuration, uniform spatial fuel-air distributions ware 
obtained with mixing lengths greater than 1 7 8 cm In tha length, 
vaporisation of tha fuel waa 98 5 percent complete at an inlet 
aw temperature ot 700 K The total ,» assure loaa was 1 0 percent 
with a reference velocity ot 20 m/s **o 0 25 percent at 10 m/s 
Tha err velocity was uniform across the duct and no autotgmtion 
reactions we-e observed Author 


N 78-23231*# National Aeronautics and Spaca Administration 
Lewis Research Center Gavel and Ohio 

KINETICS OF IMIOIZA TION ANO CROSSUNKINO IN 
PMR POLYIMIOE RESIN 

Richard )A Lauver 1977 2f p refs Presented at the 9th 
Central Rag Meeting of the Am Ohem Soc Charleston W Va 
t2-14 Oct 1977 Submitted for publication 
i NASA TM 78844 £ 9561' AvaU NTIS HC AQ2 Mf A0I 
CSCL 1 1D 

Infrared spectrcscopy anil differential scanning calorimetry 
w#'v employed to study the rmrduat*i>n ano crosslmkmi, lunches 
of norbomeny! capped J r “ MiO-i type -xXym -v -es*ns d-- it.- Intel 
PMR for potyme-'.-atrOTi c* monomer -eactants’- The pi . *i and 
the- nat analyses were performed '<■ -es*n specimens which had 
beer- isnthe'maUy aged at tempeiatures eppropnatv for in-dwatKi 
1 1 20 to 204 Ci and i-iosslinkmg »275 tc 325 C> i.vtdi/atior-. 
iKCit-' -apcily appriry.'T'atefy 0 OT mini at short times, whits si 
times iorige* than apprnsrmatar, 0 5 hour the at# riee'eayes 
significantly app.-oiim ately C 000 1 T. in ‘ Thy C'OSSlrnktng 
reaction evf.rtxts f-rst G'dcr Vmetrcs during the initial portion it 
tfie m a-.-t pi- end -is .-ate appett'v tc hr limited by the evers-un 
if He nrirfycrnen*: Dwls Aide* addu.'t Thy total heat avo-'vrd 
C-n' — oiy uf y (i rp Ijnrrg y rosynnkkig shows an -nversa 
Jepynrjeni n .u: thy molecular weigh! of thy IT'.-Sr prypolymy-s 
Tins rDym ttir rfret of endc-p dUubon and dec. caved , -nob.it> 
erf the valuer csrgurtiers Author 


NTS 26215*# Sat #»< Ar*( *4su(.t.-. SiuJvC 

(#NSrx Rst^ i' >ntr Orv#:jr.sl 

*«« MUM Lift* ftINTKMO tIALOMft WITH LOW 
AMOOMTf 09 Sl«Tt RIMQ AID 
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(NASA \ZAb t A vi/ Ml A 02 Mf AO^ CSCL 
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M7I-2I2M*| National Aeronautics end Space Administration 
Lewis Research Center. Cleveland. Ch*> 

CATALYTIC DECOMPOSITION OP METHANOL FOR 
ONBOARD HYOROOEN GENERATION 
Theodore Brabbs Jun 1978 47 p refs 
(NASA TP 1247: E 9472) Avail NTlS HC A03/MF A01 CSCL 
210 

The steam reformation of an equimolar mixture of methanol 
and water on a copper chromite catalyst was studied at three 
furnace temperatures and at feed space velocities horn 800 to 
2800 per hour The hydrogen space velocity could be related to 
■the reactor temperature by the equation Sv A exp ( omega 
TV where A and omega are constants determined for each value 
of alpha and T is temperature At a methanol conversion of 
0 87 and a reactor temperature of 589 K. the extrapolated value 
of the hydrogen space velocity was 9400 per hour This velocity 
was used to estimate the size of an onboard hydrogen reactor 
for automotive applications Such a reactor would naed only 
about 0 8 liter of catalyst to produce 7630 STP liters (15 1b) 
of hydrogen per hour This quantity of catalyst would fit into 
nine tubes 17 8 centimeters euong and 2 54 centimeters in 
inside diameter which <s smaller than most mufflers The reactor 
products would contain 1 2 to 13 percent more chemical energy 
than the incoming methanol and water Author 


87821214*1 National Aeronautics and Space Administration 
Lewis Research Center. Oevetsnd Ohio 

SPUTTERING TECHNOLOGY IN SOUO FILM LUBRICA- 
TION 

Talivakta Spalvtns 1978 *8 p refs To be presented at the 

2d Intern Conf on Solid Lubrcation Denver. 14-18 Aug 1978. 
sponsored by the Am Soc o* Lob Engr 

(NASA TM 7891 4‘ Avail NTlS HC A02 MF A01 CSCL11H 
Potential and present sputtering technology is discussed as 
it applies to ‘he deposition of solid film lubncan^ particularly 
MoS2 WS2 and PTF'E Since the sputtered films are very thm. 
the selection of the sputtering parameters and substrate condition 
is very critical as reflected by the lubricating properties It was 
shown with sputtered Mo$2 films that the lubricating character 
tics are directly affected by the selected sputtering parameters 
power density pressure sputter etching dc biasing. etc) and 
the substrate temperature chemistry, topognphy and the 
environmental conditions during the frictcn tests. Electron 
microscopy and other surface sensitive analytical techniques 
iJListrafi the resulting changes in sputtered MoS2 film morphol- 
ogy end chemistry which directly influence the film adherence 
and Incttonai properties G G 


N 7 S- 2 S 216 * j National Aeronautic* and Space Administration 
Lewis Research Center. Oev«l#*>d Ohio 

A COMPARISON Of THE LUBRICATING MECHANISMS 
OF GRAPHITE FLUORIDE ANO MOLVBOENUM DISULFIDE 
FILMS 

Robert l fusam Aug 1978 42 p refs Proposed for presentation 
at the 2d intern Conf on Solid l -^bocetJOn Denve r 14 18 Aug 
1978 HK>n*ct«d by the Am Soc of lubrication Engr 
.NASA TM 78897 E 9S33) Avail NTlS HC A03MF A01 

LSCL 1 ! H 

A 'Tm;'oSvOpu. vt'.dy of 440 C »tee< *»dtng surface* Rubricated 
by g raphife huoKSe <.« molybdenum d.vulfxJe solid lub«cant 'ubbed 
we* ondu'.: te«i T*e surfaces along with the frichon 

wear ir*. 2.fc #» • r o* the number 

■>J v«£ing revolutions w> three diffe-wnt atmospheres r.>o;s* a»r 
dry i:. o dry e'gOr: Jr general the ubncjt ng '’'•(•‘li'l'VTMl of 
i a TWi- solid .ubncants we*e fo^nd lo be * via t<v«iy vmilar ihat 
i* a .lyrva<r,< tn.n layer t»te f !m was tormed between the two 
r-«t**<H *o-ts<.es the meuhervsms of failure were found to be 
v **wh4t JrHwent however Fa*lu'v of MoS2 Mrns was very 
Oepe.-xJe i or *i Jeq-adaton wh«*e *hat of g'apMv 

*• f'ir-is we*- • *o * JepervOv^ on ttow lA th« lubricant Mm 
OU or Lhe uorua^t Author 


NTS- 27274*| National Aatonautica and Spaca Administration 
Low* R a t oart l i Contor. Clovoland. Otuo 

cmcn or pressure ano temperature on hot 
PNCSSINe A SIALON 

Hun C Yah 1S77 18 p <afi Praaontad at tha FaH Maatmg 
ol tha Baarc So Ow ot tha Am Caram Soc Hyanns. Mass . 
26-28 Sap 1977 

(NASA TM 7894S E-9692) Avail NTlS HC A02/MF A01 
CSCL 110 

Miaad powdars 160 m/o AI203 40 m/o &3N4) wars hot 
prossod at tamperatuiaa and prasaures from 1360 to 1760 C 
and 3 5 to 27 6 MPa (OS to 4 0 ku) Fully dansa sialon bodias 
ara obtainable at tamparaturas and prasaurat aa low as 1560 C 
and 05 Im Tha fully dansa bodies com am Bata pome and 
x-phaae There is some evidence that plastic deformation hat 
contributed to donsification. Author 


N78- 27 267*| Nahonal Aeronautics and Spaca Administration 
Lewis Research Cantor. Cleveland Ohio 
TH8 USE OF ION SEAM CLEANING TO OBTAIN HIOH 
QUALITY COLO MELOS SMTH MINIMAL DEFORMATION 
Bernard Satar and Thomae J Moore 1978 13 p refs Presented 
at 10th Natl Technical Conf . N Y. 17-19 Oct 1978. sponaored 
by Soc for the Advancement of Malarial and Process Engineer- 
mg 

(NASA-TM-78933: E-96761 Avert NTlS HC A02/MF A01 
CSCL 1 1F 

A variation of cold welding is described which utilues an 
■on beam to dean mating surfaces prior to joining in a vac Jum 
environment High quality solid state welds were produced with 
minimal deformation L S 


N7S- 28247*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

EFFECT OF OXYGEN ANO NITROGEN INTERACTIONS ON 
FRICTION OF SINGLE-CRYSTAL SILICON CARBIDE 

Kazuhtsa Miyoahi and Donald H P.uckley (Kanazawa Unrv , Japan) 
Jul 1978 22 p reft 

(NASA-TP-1265; E-9424) Avan NTlS HC A02/MF A01 CSCL 
11G 

Fnction studmr were conducted with smgle crystal silicon 
carbide contacting silicon carbide and titanium after having been 
exposed to oxygen and nitrogen in various forms After they 
had been sputter cleaned, the surfaces were (1) exposed to 
gaseous oxygen and nitrogen (adsorption). (2) ion bombarded 
with oxygen and nitrogen, or i3) reacted with oxygen (SiC only) 
Auger emission spectroscopy was used to determine the 
presence of oxygen and nitrogen The results indicate that the 
surfaces of silicon carbide with reacted and «wi bombarded oxygen 
ion* give higher coefficients of fnction than do argon sputter 
cleaned surfaces The effects of oxygen on fnction may be related 
to the relative chemical, thermodynamic properties of silicon 
carbon and titanium for oxygen The adsorbed films of oxygen, 
nitrogen, and mixed gases of oxygen and nitrogen on sputter- 
cleaned. orvgen-ion bombarded and oxygen reacted surfaces 
generally reduce friction Adsorption to silicon carbide is relatively 
weak Author 


N7S2S24S*! Net-unai Aaroneutics and Space Administration 
Lewi* Research Center Cleveland Oho 

PRESSURE LESS 94NTEBEO BETA PRIME St)N4 SOUO 
SOLUTION: FABRICATION. MICROSTRUCTURE . ANO 

STRENGTH 

Sun.l Dutta 19 7? 19 p *e*v P -.> ■■vented •»? the (all M*el»ny 

of the Basic Sci Drv c( the Am C eram.t Soc Hyar.ms Mass 
25 28 Sep 197? 

.NASA TM 78950* Ave.i N7IS Ht AG2 M* AOI CSCL 118 
S*3N4 A»N e<*d A120J were i.vimi gs 'omtituents »n 

a study of the pressureies* setter mg of t»eta pnme S*3N4 solid 
solution a* a function o* temperetu'* *203 S*G2 *iMitior»s were 
used to pr'imote iiqj^d phase xmie-m j T»w? vtdered vp*»< imnns 
were characterized wdh sespes.i to der*v«:y mKiMist.'uc.tuie 
Strength Cid#l4)*> a'W **%e’n*» igrur* Oenytfy 

groate* ,f, »r 98 pi*.'„e--t •=* -••iw.*' a » r> 

peeeSu/e^ast :utdenng t?SC C Th* ccnvwied 
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•wanttflly o I finegrained beta pcnne S.3N4 toM solution aa 
«•» m*|Oi phaee Modulus o* rupture strengths up to 443 Mrs 
were achieved at moderste temperature 11000 Cl. but decreased 
to 228 MPa at 1380 C This substantial strength loss was 
attributed to a glassy gram boundary phate formed dunng cooling 
from the sintering temperature The best oxidation resistance 
was exhibited by a composition containing 3 mot % Y203 &O2 
additives Mater quench thermal shock resistance was equivalent 
to that of reaction sintered silicon nitride but lower than 
hot-pressed silicon nitride A.R.H. 


*• 78 - 21248 *# National Aeronautics and Space Administration 

Lewis Research Center. Cleveland. Ohio 

SUBSTITUTION Of CERAMICS M»R HION TEMPERATURE 

ALLOYS 

H B Probst 1978 19 p refs Presented at the 14th 

State of the Art Symp on Scarce and Critical Mater Washington. 
0 C 5 7 June 1978. sponsored m part by the Am Chem 
Soc the Federation of Mater Soc and the Am Soc for 
Metals 

(NASA TM- 78931. E 96741 Avail NTIS HC A02/MF A01 
CSCl 11C 

The high temperature cepainiity of ceramics such as silicon 
nitnde and silicon carbide can result in turbms enginss of 
improved efficiency Othei advantages when compared to the 
nickel and cobalt alloys in curtent use are raw material availability 
lower weight erosion/corrosion resistance, and potentially lower 
cost The use of ceramics in three different sices of gas turbine 
is considered these are the large utility turbines, advanced aircraft 
turbines, and small automotive turbnes Special consideration, 
unique to each of these applications arise when one considers 
substituting ceramics for high temperature alloys The effects of 
material Substitutions are reviewed in terms of engine perform- 
ance. operating economy, and secondary effects A R.H 


N 78- 30 23 8*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio, 

FBtmr.N AND WirAR Of METALS WITH A SINGLE 
CRYSTAL ABRAS>Vf GRIT Of SILICON CARBIDE: EFFECT 
OF SHtAR STRENGTH OF METAL 

Karuhisa .V:yr;h: ‘.Y.zttz -awa Univ . Japan) a id Donald H Buckley 
Aug 1970 27 p rtfs 

I NASA-TP-1 293. E 9499) Avail NTIS HCA03/MFA01 CSCL 
1 1G 

Sliding friction experiments were conducted with spherical, 
-.ingle crystal silicon carbide riders in contact with venous metals 
and with metal riders in contact with silicon carbide flats Results 
indicate that (11 the friction force in the plowing of metal and 
.2' the groove height (corresponding to the volume of the groove) 
an 1 related to the shear strength of the metal That is. '.hey 
decrease linearly as the shear strength of the bulk metal mere ties 
Grooves are formed in metals primarily from plastic deformation, 
with occasional metal removal The relation between the groove 
width D and the load W can be expressed by W kD. 
superscript n which satisfies Meyer's law Author 


N78 3123B*f National Aeronautics and Space Administration 
Lews Research Cental Cleveland Ohio 

EFFECT OF ATTRITION MILLING ON THE REACTION 
SINTERING OF BIlrCON NITRIDE 

T P Herbal! T K Glasgow end H C Yah (Cleveland State 
Univl 1978 21 p ref* Presented at the 80th Ann Meeting 
of the Am Ceram Soc Detroit. 7 12 May 1978 
iContrect (C 77 A 31 1040) 

.NASA TM 78965 E 9723 OOE/NASA' 1040 78/21 Avail 
NTIS HC A02/MF A01 CSCl tlG 

Silicon powder was ground m a steel attrition mill under 
nitrogen An exposed powder we* compacted prefired in hells m 
end reaction sintered in nitrogen 4 v o hydrogen For tongir 
g -nrtmg limes oxygen content surface ere* end compectabdity 
ot the powder increased and both afpha/heta ratio and dagraae 
ol nittidation during smtermg tncreeaad Iron content remained 
^instant Author 


A 7811647 • Otteebonaify whdrfied ceramic eeseette*. R 

L Ash brook (NASA, Lewis Research Center, Cleveland. Ohio). 
Amtncm Orramic Society. Journal, vol. 80, Sept Oct 1977 p 
428-435 2<> refs 

The aligned s tructures which result from the directional solidih 
cation (OS) of ovamic eutectics ere ot interest because ol then 
potential for use in electronic devices and as structural mateiials 
Techniques for growing OS ceramic eutectics ere briefly discussed 
The principles and controlling parameters o< DS eutect . growth _ 
described. The criteria for plane fiont growth and the effec . 
growth rata on interlamellar ot inlerfibei spacing are discuss 1 . 
Examples ot the effect of growth parameters on the alignment o' the 
microstructure ere given. Examples of the mechanical properties ol 
directionally solidified oxide-oxide ceramics are also cited. (Authoi ) 


A78-17456 * Microstructure ot hot-pressed AI203-Si3N4 

mixtures at a function of holding temperature H C Yeh (NASA. 
Lewis Research Center. Cleveland State University. Cleveland, Ohml 
In Ceramic microstiuctures '76: With emphasis on energy related 
applications. Proceedings of the Sixth International Materials Sympo 
Slum, Berkeley. Calif,. August 24 27, 1976 IA78 1 7451 05 271 
Boulder, Colo , Westview Press, Inc . 1977, p 444 455. 9 rets 

Powder mixtures of 40 mo Si3N4 60 m o AI203 were 
hot-pressed at 4000 psi at various holding temperatures from 1 100 C 
to 1700 C. Scanning and transmission electron microscopy insults 
were correlated to X ray phase analysis and density measurements. 
The progressively developesf microstructure was used to interpret the 
densification behavior of SiAION. (Author) 


A78-18787 * Two-layer thermal barrier coating for high 

temperature components. S Stecura (NASA. Lewis Research Canter. 
Surface Protection Branch. Cleveland. Ohiol f American Ceramic 
Society. Joint Fall Meeting o' the Basic Science. San Francisco 
Calif.. Nor. 7. 1976. Patter 31 BFN-76P.I American Ceramic Society 
Butietin, vol. 56, Dec 1977. p 1082 1085. 1089. 12 refs 

A simple two layer plasma sprayed thermal barner coating 
system was developed which has the potential lor protecting high 
temperature aircooled gas turbine components. Of the initially 
examined coatings, the most promising system is an F 
160 6AI-0.6Y (in wt\,| bond coating (about 0.005 to 0.010 cm 
thick) and a Zr02-12Y203 (in wt'c) thermal barrier coating (about 
0.025 to 0.064 cm thick). This thermal harrier substantially lowered 
the metal temperature of the a;r cooled airfoil. The coating with 
stood 3200 cycles (80 s at 1280 C surface temperature) and 275 
cycles (1 hr at 1490 C surface temperature) without cracking or 
spalling. No separation of the thermal barrier from the bond coating 
or the bond coating from the substrate was observeo. (Author) 


A78 23445 • Microstructural and wear properties of sput- 

tered carbides end silicides. T Spalvim (NASA. Lewis Research 
Center. Cleveland. Ohio). In Wear of materials 1977. Proceedings 
of the International Conference, St. Louis. Mo.. April 25 28. 1977 
(A78-23426 08 37) New York, American Society ol Mechanical 
Engineers. 1977. p. 358 363. 6 refs 

Sputtered Cr3C2. Cr3S 2. and MoSi2 vvear-iesistant films (0.05 
to 3 5 mcrons thick) were deposited on metal and glass surfaces 
Electron transmission, election diffraction, and ssam-mg election 
microscopy were uses! to determine the microstructjral appearance. 
Strong adherence was obtained with these sputtered films. Internal 
stresses and defect crystallographic growth struc'ures of various 
configurations within the film have progressively more undesirable 
effects for film thicknesses greater than 1 5 mic ons Sliding contact 
end rolling element bearing tests were also performed with these 
sputtered films. (Author) 


A7I M69S • « ComolidMion of »* co n nttt’M without 
additivoi P f SAm (NASA. l«ti Research Center. Ontlnl. 
Ohio) and M. C Yeh (NASA. Lnrn Raaaarch Center . Qevetssd State 
Untvrrsrty, CteWarsd Ohio! American Ounc Society. Fed Mm 
m». San Francisco Calif. Oct 31 No* 3. tgTS. Piper. 12 p. Biefs. 

The ui» of c t unci tot gas turbine mgmt construction might 
make it possible to increase engine efficiency by raising operation^ 
temperatures to values beyond those which can be tolerated by 
metallic alloys The most promising ceramics being investigated m 
this connection ere &3N4 and SiC A description is presented of a 
study which had the objective to produce dense Si3N4. The two 
most common methods of consolidating Si3N4 currently beirq| used 
include hot pressing and reaction sintering The feasibility seas 
explored of producing a sound, dense &3N4 body without additives 
by means of conventional gas hot nostatic pressing techniques and an 
uncommon hydraulic hot isostatic pressing technique It was found 
that Si3N4 can be densrfied without additions to a density which 
exceeds 95% of the theoretical -3lue. G.R. 


A78 2490S • Optical and electrical properties of ion beam 

textured Kip ton and Teflon M j. Mirtich and J S. Sovey (NASA, 
Lewis Research Center. Cleveland. Ohio! American Vacuum Society, 
National Vacuum Symposium. 24th. Boston, Mass., Nov. 8-11. 1977, 
Paper 15 p 10 refs 

Results are given for ion beam texturing of potyirmde (Kapton) 
and fluorinated ethylene oropylene (Teflon) by means pf a 30 cm 
tliam electron bombardment argon ion soorce. Ion beam-textured 
Kapton and Teflon surfaces are evaluated tor various beam energies. 
Qiirent densities, and exposure times The optical properties and 
iieet resistance are measured alter each exposure Provided in the 
paper are optical spectral data, resistivity measurements, calculated 
absorptance and emittance measurements, and surface structure SEM 
micrographs or various exposures to argon ions It is found that 
Kapton becomes conducting and Teflon nonconducting when ion 
beam-textured. Textured Kapton exhibits large changes in the 
transmittance and solar absorptance. but only slight changes in 
reflectance Surface texturing of Teflon may allow better adherence 
ot subsequent sputtered metallic films for a high absorptance value. 
The results are valuable in spacecraft charging applications. S.D . 


A78 28438 * Friction, deformation and fracture of single- 

crystal silicon carbide. K Miyoshi (Kanazawa University, Kanazawa. 
Japanl and 0. h'. Buckley (NASA, Lewis Research Centei, Cleveland, 
Ohio). American Society of Lubrication engineers and American 
Society of Mechanical Engineers. Joint Lubrication Conference. 
Kansas City, Mo., Oct. 3 5, 1977, ASLE Preprint 77-LC-5C-3. 10 p. 
14 refs. 

An investigation was conducted to determine the nature of the 
deformation and fracture of s;li- m carbide and its effects on friction 
projierties. Friction experiments were conducted with hemispherical 
and conical diamond riders sliding on the basal plane of silicon 
carbide The results indicate that, when deformation is primarily 
elastic, the friction does not depend o.n crystallographic orientation 
and there is no detectable fracture or crarking. When, however, 
plastic deformation occurs, silicon carbide exhibits anisotropic 
friction and deformation behauor. Surface fracture crack patterns 
surrounding wear tracks are observed to be of three types. The 
crack -geometries of two types are generally independent of orienta 
tion, the thiid crack, however, depends on the orientati-sn. All 
surface cracks extend into subsurface. (Author) 


A78-29328 * a Ceramics in gas turbines • Powder and process 
characterization- S- Dutta (NASA, Lewis Research Center, Cleveland. 
Ohio), American Ceramic Society, Conference on Composites and 
Advancer! Materials, Cocoa Beach, Fla., Jan. 17 19. 1977, Paper. 15 
p. 5 refs. 

The rule of powder and process characterization in producing 
high quality silicon nitride and silicon carbide components, for gas 
turbine applications, is described. Some of the intrinsic properties of 
various forms of Si3N4 and SiC are listed and limitations of such 


85 

mtMrtrts' arteUbility have baen pointed out Tha esaential taakHM/ 
p arameter s to characterize a batch ot powder have baan dneuawd 
including tha Mandard technique! tor such char a cteri za tion . In 
practs characterization, p a rame te rs in sintering, reaction tetter mg. 
and hot pressing pr oc a aa a a are di trusted including the (acton 
tetpomibi ' lor strength limitations in ceramic bodies. It it inevitable 
that signi leant improvements in material properties can be achieved 
by irtki .mg or eliminating the sbength limiting factors with 
consistent powder and process characterization along with procate 

(Author) 


1 7*- 30901 * Composition of RF spu tter ed tefr te tery earn- 

Pterndr determined by X-ray ph etedaa bua Mnubminut- D. R 
Wheeler and W. A. Bramerd (NASA. Lewis Research Center. 
Cleveland, Ohio) Journal of Vecuum Science and Technology, vol. 
15. Jan.- Feb. 1978. p. 24-30 17 rah. 

RF sputtered coatings o< 082. MoSi2. Mo2C, TiC, and Mo$2 
were examined by X-rey photoelectron spectroscopy IXPSI. Data on 
Stoichiometry . impurity content, and chemical bonding ware ob- 
tained. The influences of sputtering target history, deposition time. 
RF power level, and substrate bias ware studied. Siptificant 
deviations bom stoichiometry and high oxide levels were related to 
target outgassing. The effect of substrate bias depended on the 
P 'a t'cular coating material studied. (Author) 


A 78 33206 • « Mechanical and physical properties of modern 
boron fibers J. A DiCar lo (NASA, Lewis Research Center. Cleve 
land, Ohio). Metalluraicai Society of A/ME. In f ernat!onal Conference 
on Composite Materials, 2nd. Toronto. Canada. Apr. 16-20. 197S, 
Patter. 19 p 22 i cl'. 

Measurements ot the v oung’s modulus, flexural modulus, shear 
modulus and Poisson's ratio for boron fibers prepared by modern 
deposition techniques are repot tesl. Physical properties of the boron 
fibers, including density, thermal expansion, and leststance, are also 
surveyed. In addition, prediction of toe total deformation strain in 
an anelastic boron fiber subjected to tensile or flexural stress is 
discussed. J.M.B. 


A78-37684 • * Ion beam sputter etching and deposition of 

fluorcpotymm. B. A. Banks, J. S. Sovey, T. B. Miller, and K. S. 
Crandall (NASA, Lewis Research Center, Cleveland, Ohio). Electrce 
chemical Society, International Conference on Electron and ton 
Beam Science and Technology. 8th, Seattle, Wash.. May 21-26. 1978. 
Paper. 16 p 21 refs. 

Fluoropolymer etching and deposition techniques including 
thermal evaporation. RF sputtering, piasma polymerization, and ion 
beam sputtering are reviewed. Etching and deposition mechanisms 
and material characteristics ate discussed. Ion beam sputter etch rates 
fo puiytetrafluoroethylene (PTFE) were determined as a fuction of 
ion energy, current density and ion beam power density Peel 
strengths were measured for epoxy bonds to various ion beam 
sputtered fiuoropolymers Coefficients of static and dynamic triclion 
were measured for fiuoropolymers deposited from ion bombarded 
PTFE - (Author) 


A78 38706 * High temperature compressive cracking in hot- 

pressed silicon nitride. VV A Sanders (NASA. Lewis Research Center, 
Cb-veland, Ohio). American Ceramic Society. Journal, vol. 61, 
MayJune 19/8, p. 278, 279 5 refs. 

Results are presented for high temperature (1370, 1430. 1540, 
1590 0] slow strain-rate compression tests on cylindrical specimens 
of hot-pressed S 1 3 N J of the HS 130 brand under various compressive 
lo.ds. The results are presented in terms of number of longitudinal 
cracks, percent increase in diameter, percenr decrease in length, and 
percent loss in weigh! Scanning electron micrographs are presented 
of cylindrical surfaces ot compression specimens tested at 1430Cfor 


640 MN -j m and 4 t 1590 C for 220 MN/sq m As compared to 
result v o*>ti»rr.'cJ t>v •>! bet investigate* v *1 *. ppears more likely that 
th*» cracKs esultmg from -.'ompnfwvt* loading are due to subcritical 
i-r jck youth cjuwn toy c*»tu »*tw«4nl twvsMe stresses acting across 
qi&m bourxJar ies thai contain a viscous silicate glass phase. S.D 


A79 44095 * Fnctioo and wear behavior of single-crystal 

silicon carbide in sliding contact with various metals K Miyoshi and 
0 H Btuk'ev i \ ASA lewis Reseaich Cti'tiv. Cleveland. Ohio). 

4 j/; S^ tt'ty n * Lutx* Mn>n Cngtreen Anting Meeting. 33rd. 
Ovjttjcym Muh Apr 17 20 1978. Patter. 27 p tl rets. 

S oling faction experiments were conducted with single crystal 
vIjcoh i «wb*de m contact with \ano..s metals Results indicate the 
coefficient of fnction is lekited to the relative chemical activity of 
the metals The more active the metal the higher the coefficient of 
hut o'. AH the metals exumiuxl ft .indexed to silicon carbide The 
cheirn'dl act vity of P*.. metal and ts shear modulus may play 
.militant ioU*s :n metai hamlet , the form of the wear debus and the 
vo 4 ai:** !0«:.|hnt‘sx ot the meta 1 wea- scat ThomOie M'tive the metal 
an<i the less 't-vstance to shea*. the gieatc the transfer to s.hcon 
jm» ih«; rounhi* tire wear aCai on the surface of the metal 
Hexagon shaped c’acking and fr.icMKtr.g to*med b\* deavaoenf both 
prismatic and basal phius is otosix veil on the silicon carbide surface 

(Author) 


A 7847595 * Pressureless sintered beta prime Si 3N4 solid 

solution Fabrication, mictostructure, and strength. S. Outla 

(NASA. Lewis R*'S»wieh Center. Cleveland, Ohio? Atrericjn Cerj'fuc 
fad 4 ; feet dig, Hyj>)nis. Mass.. Seot. 25 2S, 1977, Paper. 19 

p. 20 *ff - 

Pt ensure! siblerinu v.f beta ix Si3N4 v>hd solution was 
1 a.s si fr.'iK:?:.'; of :em;>e».it,*ie usiimj S«3N4 AIN. anti ALG3 
a*- Imsk cm will :<-:‘tv Y. ! 0aS‘02 audit ‘On* \ere us»\l to purmote 
li^uulphos. smtenn The slider*, d sjH'Csrnens wore c ha rat; termed 
wilU resp«s t to df.iMty. ihu’.rostf octuio. attoi’ajth. oxidation, and 
thermal shock reu>t .wv.-... Density ytnater than 93 percent of 
theofet rr:,o was achieved by ;)f:*M‘!t<‘le:*s sintering .it 1.50 C The 
m^jf)struciure consisted essentially of tins' il*«mvd beta pr line S:3N4 
i*" d •vdnfo'* ixiSvmaurr pKix**. Mixlnius of rupture strengths up to 
4HJ Pa achieved at mcvdeiate tempt'i.ituro ■ 1000 C 5 . but 
der.te.iwi t.-j 22«s M Pa at KiBO C Tnrs snhstant.-l stnngth loss was 
at ti tiiutisi to a ijlassy’ tjtam ixmndaiy phjxe fnimed dm mg cooling 
irom the sintering teirg^'totm*;. Th*. best oxidation resistance was 
exhibited by j composition contatunvj 3 mol Y203-SiQ2 
a<Iditives Water gu- ce.fi tiir*rmal shuck resistance was »*qi:ivalent to 
th.it ,if it action sintered silicon nitride but lower than hot jxess.:d 
silicon nitride. (Author) 


A78 47596 * Substitution of ceramics for high temperature 

alloys. H. b. Probit (NASA. Lewis Research Center, Cleveland, 
Oh.uj. A/t.v"‘ > ,;»■? Soi t':\, Ft\ierX an nf Soc etirs 

ma/ A/ntr -i .)■■■ Si.}, t ry for SfJte-ot tor Art Syt}f/K>\.um or. 

/-a; O *? rt'ruiis. Not, iV.idrngton, D C., June 5 7, 
1978. P.rftet . 1/p 20 refs. 

Ceramic^ va.di ;’C silicon mt ■ .00 and sthc.on ca»t»s{!e are Ciirrcntly 
: ‘-cerv mg 1 greut «leaU>f attention as |K»te:it»al materials tor advance! 
gas tu'hin*; enuin*.;.. The pnrna'V aovantage otfeied by ceramics is 
tn.’ii high etme : ai».ih.lity \vh;c»i c m result m tinf'-me engines 

or iii'p-o,.-.! effn-iem y. Otfic .r heritages vvh**n Compared to the 
ttH'ke! a,':tj coha’f ahoys m .-uinm! u a ar-- aw mate.u! .ivatiabihty, 
.'.• i.j.n e’osmn 1 . >• sosii'r. i-.vasl tncs'. and tx'tentMlty lows 
Cj .t The 'j.v i'f 1 .: I .»!>-i. s in ill-'.' tlilVunt of *J»S tn?i)ii>e 

mv.Mv 0 i‘iii'»i lered i!s- . * 0 ie t.ic Leg* ut.hly tuihmes. advanced 
ludntj.s. and -.r*».i ,! .‘..uie'.n'i.v: t.irlnncx. T fir 1 affect' of 
.■ rr.’it..' or- i, .,- . -.1 ttumsof engine perfoim:n*o\ 
0 |>jrdii:xj *.caivom,, am! secondary effects. (Author) 


A78-50S24 • •= Effect of ottritron milling on the reaction 
Sintering of silicon nitrile. T P Hetbell. T K Glasgow (NASA. 
L<*w s Research C?ntc-. Cleveland. Ohio), and H. C r^eh (Cleveland 
State U»vve»s*tv. Cleveland. Ohioi American Cerjruc Society 
Annual Meeting 80th. Detroit. Huh . May 7 12. 1978 Piper 18 p 
8 refs Contract No. EC 77 A 31 1040 

Silicon powder was ground m a steel attr*t<orr mill ur.d*u 
mtrogen. An exposed txjwder was compacted, prefired in helium, 
and reaction sintered m n*trogen 4 v o hydrogen For lunger grmoing 
times, oxygen content, surface area 3nd compaclability of the 
powder increased, and both alpha'beta ratio ai>d degree of mtuda 
tron duimg srntming tiKreased. Iron content remained constant 

(Author 1 


N7ft^l02l1'| Owent- Illinois. Inc . TotaJo. Ohio 

IMPROVED CERAMIC NEAT EXCHANGE MATERIAL 


H L McCohrster Sep 1977 40 p 
(Contrects NAS3 19733: EC-77 A 31 101 1) 

(NASA-CR 135262: CONS/ 733-1) Avail NTIS 

HC A03/MF A01 CSCL 11B 

Improved corrosron resistant ceramic materials that are 
suitable for use as regenerative heat exchangers for vehicular 
gas turbines « reported Two glass-ceramic matenals. C-144 
and C- 145 have superior durability towards sulfuric acid and 
sodium sulfate compared to lithium aluminosilicate (LAS) Coming 
heat exchange materiel 9455 Material C-144 ts a leeched LAS 
material whose major crystalline phase is silica keatite plus mulltte. 
and C 145 is a LAS keatite solid solution (S S) material In 
comparison to material 9455. material C-144 ts two orders of 
magnitude better in dimensional stability to sulfuric acid at 300 
C. and one order of magnitude better in stability to sodium 
sulfate at 1000 C Material C-145 is initially two times better 
in stability to sulfuric acid, and about one order of magnitude 
better m stability to sodium sulfate Both C-144 and C-145 
have less than 300 ppm delta L/L thermal expansion from ambient 
to 1000 C. and good dimensional stability of less then ap- 
proximately 100 ppm delta L/L after exposure to 1000 C tor 
100 hours The glass ceramic fabrication process produced a 
hexagonal honeycomb matiix having an 85% open frontal area. 
50 micrometer wall thickness, and less than 5% porosity. Author 


N7S*1320B*f General Electric Co.. Philadelphia. Pa 

IMPROVED CERAMIC HEAT EXCHANGER MATERIAL 


H W Rauch Nov '977 35 p ref 
(Contracts NAS3-19690: EC-77-A-31 -101 1) 

(NASA CR- 135292 CONS/9698-1) Avail NTIS 

HC A03/MF A01 CSCL11G 

Various ceramic materials in the form of small, monolithic 
bars were screened as candidate materials in heat exchanger 
structures fer automotive gas turbine engines. Small bar-shaped 
specimens of the honeycomb were used to measure thermal, 
chemical, and mechanical properties and for macro- and 
microstructure examinations Cylindrical honeycomb specmiens 
about 15.2 cm diameter and 10.2 in thick are currently being 
tested m a gas turbine engine Oata obtained bom testing the 
bar-shaped honeycomb specimens of GE-3200 and from testing 
bar-shaped honeycomb specimens - Corning 9455 were 
compared Results indicate that GE-3200 has significantly better 
resistance to sulfuric acid and to sodium chloride than Corning 
9455. thermal expansion of GE-3200 is higher than that of 
Corning 9455. mechanical properties of GE-3200 are higher in 
the tangential direction, but lower in the radial direction than 
Corning 9455. and during thermal cycling between R T 1000 C 
and R T - 1100 C GE-3200 tends to elongate while Corning 
9455 tends to slightly contract Overall assessment of GE-3200 
properties, ease of material preparation, ready adaptability to 
honeycomb fabrication, and refractoriness qualify this new material 
as a candidate for heat exchanger application in automotive gas 
turbine engines Author 
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NTI-MIII'I U mt«d Tychnotcgies R**««ich Center E**t 
Hertford. Conn 

DEVELOPMENT Of SI3N4 ANO SIC OF IMPROVED 
TOUGHNESS Final Motto* 

John J Brennan and Charles 0 Hulse 25 Oct 1977 14S p 

reft 

(Contract NAS3 19731* 

(NASA CM- 135306 R77 912252 231 Avar! NTIS 

HC A07/MF A01 CSCl 11 B 

The application of energy absorbing surface layers to Si3N4 
and SiC was mvestioated Among the layers studied were 
microcracked materials such as iron titanate and a si i ice zircon 
miature and porous materials such as reaction sintered Si3N4 
Energy absorption due to microcrack extension upon impact was 
found not to be an important mechanism instead the fivefold 
improvement m Charpy and ballistic impact at elevated tempera- 
ture 11250 C and 1370 Cl found for Fe2Ti05 was due to plastic 
deformation while similar improvement found for silrca-iircon 
mixtures at RT was due to crushing of the porous material 
Due to thermal expansion mismatch these two materials could 
not withstand thermal cycling when used as energy absorbing 
surface layers on Si3N4 Reaction sintered Si3N4 layers on dense 
Si3N4 were found to give up to a sevenfold increase in ballistic 
impact resistance due to crushing of the layer upon impact 
High poios'ty 145%' 'arge particle sue R S Si3N4 layers fabricated 
from 100 200 mesh Si powder gave better impact improve 

ment than less porous '30%'. small particle site layers fabricated 
from -325 mesh Si powder Author 


N78 21289*# United Technologies Reseerch Center, East 
Hartford. Conn 

DEVELOPMENT OF SiAION MATERIALS Contractor Report. 
Jun 1976 Sop. 1977 

G K Leyden Dec 1977 142 p refs 
(Contract NAS3-19712) 

(NASA-CR 135290. R77-912134-21I Avail NTIS 

HC A07/MF A01 CSCL 1 1B 

Cold pressing and sintering techniques were used to produce 
ceramic bodies in which the major phase was beta prime 
3i3-AI-0-N4 solid solution A variety of foreign oxides were used 
to promote liquid phase sintering and this resulted in the 
incorporation of additional solid phases m the ceramic bodies 
which controlled elevated temperature properties None of the 
bodies studied to date exhibited both adequate high temperature 
mechanical pror«rttes and oxidation resistance Criteria are 
suggested to guide the formulation of bodies with improved 
high temperature properties. Author 


N78-31238*' Ultrasystems. Inc . Irvine. Ca'if 

SYNTHESIS OF PERFLUOAOALKYLENE AROMATIC 
DIAMINES Final Raport. 1* Apt. 1977 12 Mr; 1*7? 

K. L Paciorek. T I Ito. J H Nakahara. and R. H. Kraus; Aug 

1978 52 p refs 
(Contract NAS3 20400* 

(NASA CR 1 594C3; SN 8320-F) Ava. NTis 

HC A 04/ M T AO I CSCL 07C 

Analogues of methylene diantlines were syotuesixed in wfv.ih 
the methylene group between the Iwo a-omatic nuclei wss 
replaced by various perfluoioalkylene linluga The hydrolytic 
thermal, and thermal oxidative stabild.es nl PMR * oiyimidas 
derived from these diamines were dot»rr,,in..< i Three types of 
PMR Polyimide discs were fabricated from the dimethyl ener of 
,13 . 4.4 bentophenonetetracarboxylio acid, the meth r ' e' ter of 
5 norbornene 2.3 dicatboxylic acid , r-d one of the following thive 
diamines methyl diamlmu. 1 ,3 tas(4-ammophehy!) 
hexafluotopropane and 2 2 bts(4 armnophtinyijhexanuo-opropane 
The polyimide basgd on 2.2-bis(4 anr nophenyl) 
hexafluotopropane exhibited tr.e twit hydioiytic theimal and 
thermal oxidative stability as determined by moisture uptake and 
thetmogtavimetric analysis Authp' 


N 79-11268*1 international Harvester Co. San Dwga. CaM 

Solar Dtv 

ADVANCED CERAMIC MATERIAL FOR HISH TEMPERA- 
TURE TURRtNC T1F SEALS Marini T a rim tea t Prafraaa 
Ra*srt. hk. ISM - Mw. 1877 

N G Solomon and J. W Vogan Jan. 1978 80 p 
(Contract NAS3 20081) 

(NASA-CR- 1 353 K ROR- 183 1-23) Aval: NTIS 

HC A04/MF A0 CSCL 1)8 

Ceram i : materiel systems are bang conaidarad for pasantial 
use a* turbine blade bp gas path seats at tamparaharea 14 > to 
1370 1/4 C Silicon carbida and sAeon nrtnds structures ware 
selected for study sane* an inibal analysis el tha problem gave 
these materials tbs grastast potential lor d aea ta p m ont m to a 
successful materials system Segments of silicon nitnda and 
silicon caibida materials over s range of danaitws. processed by 
vinous methods, s honeycomb structure of J*con nitride end 
ceramic Mads tip insert* fabricated from both materials by hot 
pressing were tested singly end in combmataon Tha evaluations 
included wear under simulated engine Made lip rub conditions, 
thermal stability, impact resistance. mechmsbSaty. hot gee 
erosion and feasibility of fabrication into engine components. 
The silicon nitride honeycomb and low-density silicon cerbade 
using a selected grain sue distribution gave the moat ptotiMSang 
■esuhs as rub tolerant shroud liners Ceramic Made bp inserts 
made from hot-pressed silicon nitride gave excellent test results. 
Their behavior closely simulated metal hpe Wear was similar to 
that of metals but reduced by a factor of six. Author 


A7B- 24881 * •- Improved performance of silicon nitride-bated 

high temperature ceramics. R. L. Ashbrook (NASA, Lewis Research 
Center, Cleveland, Ohio). American Society for Metals. Materials 
Show and Conference, Chicago. Ill . Oct. 25-27. 1977, Paper. 25 p. 
11 refs. Contracts No. NAS3-17768; No. NAS3 19731. No. NAS3- 
19723; No. NAS3-19712. 

Results are presented regarding experiments intended for im- 
proving the strength ami toughness of hot-pressed S'3N4 (HPSN). 
improving the strength and oxidation resistance of reaction-sintered 
Si3N4 (RSSN). and improving the strength and oxidation resistance 
cf tinterable Si-AI O N civnposiiions. It is shown that the use of 
Zr02 instead of MgO as a sintering Did improved the room- 
temperature and high temperature flexural strength of HPSN. in 
addition to enhancing the rupture strength and Charpy impact 
resistance. The use of crushable energy absorbing layers increased the 
impact resistance of HPSN. Impregnation of RSSN with solutions 
that oxidize to AI203 or Zr02 resulted in increased bending strength 
at room temperature. Beta-prime Si-Al-0 N sintered to full density 
by means of lhe sintering aids Ce02, Y203, and Zt02 yielded the 
greatest strenglh with V203 and the greatest oxidation resistance 
with Zr02. S D - 


A78 40997 * Traction and lubricant film temperature as 

rdated to the glass transition temperature and solidification. J L. 

Ldu»»t and M E Poterk«n (Suntech, Inc., Marcus Hook, Pa.), 
f An'encan Society of Lubrication Engineers. Annual Meeting, 32nd. 
Montreal. Ctnada. May 9-12. 1977 J ASLE Transactions, vol. ?1. 
July 1078. p. 250-258. U> refs. Contracts No. F44620 74C-0O38; 
No. NAS 3 19758. 

0n, s .» traction flu >d have to be or soIkJ under ufwrating 

rnnijifious. inharrsf spee.trvi on dynamic EHU contacts of several 
t,pfN if iU. ni were uMrd to determine the surface and oil him 
P rrrper itmes speettu! run*, wore made U> study mo*e::u*ar 

aliaumeni Statu ijiass transition pressures it appropriate tempera 
Kiris weft * between 0.1 anil 2.0 CiPa. with the traction fluid showing 
!!'.»• highest. If' the FH0 contact region, the traction fiuid ••<K»*,ved 
t,ith the highest Me* tem.'K'ratures. as well ,rs the i|re.it*r*t d»*g. of 
rxd ‘cul.ir .i! q-'. tv.ee. t A plot of th • difference between the film and 
scff-ti"*’ t> ne'er. »t i ires v- sfiejt r«»te result'd in .* master plot valid for 
.il th, fluid- Ei'.-.n ’.liiN’M*:*., trie ,c;thor » pro (rose a model of fluid' 
re friction between parallel rough molecules provides 
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2ft PROPELLANTS AND FUELS 

Includes rocket propellants. igniters, and oxidizers, storage 
and handling, and aircraft fuels. 

For related information see also 07 Aircraft Propulsion and 
Pottat. JO Spacacraft Propulsion and Po» sat. and 44 Energy 
Production and Conversion 


N7S-1S2S3*! National Aeronautic* and Space Administration 
lawns R esearch Center. Cleveland. Ohio 

HYDROCARBON asow TW DETERMINATION IN JCT 
FUELS W NMM PERFORMANCE LIQUID CHROMATOGRA 
MW 

Afcen C Antoine 1977 13 p ref* Presented at 4th Ann 

Meeting of the Federation of Analytical Cham and Spectroscopy 
Soc (FACSS 4). Detroit Mich. 7 It Nov 1977 
(NASA TM 73829. E-9418) Avail NTIS HC A02/MF A01 
CSCL 2 to 

Thirty-two jet and diesel fuel S imples of varying chemical 
compoaitsm and physical properties were prepared from oil shale 
and coal syncrudes Hydrocarbon types in these samples were 
determined by a fluorescent indicator adsorption analysis, and 
the results from three laboratories are presented and compared 
Two method* of rapid high performance liquid chromatography 
w*r* uaad to analyze soma of the samples, and these results 
at* also presented and compared Two samples of petroleum 
based Jet A fuel are similarly analyzed. Author 


N79-14177*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

PERFORMANCE AND EMISSION* OF A CATALYTIC 
REACTOR WITH PROFANE. DIESEL AND JET A FUELS 

David N Anderson Sep 1977 26 p refs Presented *'. the 
Fall Meeting. Western States Section of the Combust. Inst.. 
Stanford. Calif, 17-18 Oct 1977 
(Contract EC-77 A 31-101 1) 

(NASA TM-73786; CONS/ 101 1 -20; E-9349) Avail: NTIS 
HC A03/MF A01 CSCL 21D 

Tests were made to determine the performance and emissions 
of a catalytic reactor operated with propane. No. 2 diesel, and 
Jet A fuels A 12-cm diameter and 16-cm long catalytic reactor 
using a proprietary nob'e metal catalyst was operated at an 
inlet temperature of 600 K. a pressure of 300.000 Pa and 
reference velocities of 10 to IS m/s. No significant differences 
between the performance of the three fuels were observed when 

98 5 percent purity propane was used The combustion efficiency 
for 99 8-percent purity propane tested later was significantly 
lower, however The diesel fuel contained 135 ppm of bound 
nitrogen and consequently produced the highest NOx emissions 
oi the three fuels As much as 85 percent of the bound nitrogen 
was converted to NOx Steady-state emissions goals based on 
half the most stringent proposed automotive standards were met 
when the reactor was operated at an adiabatic combustion 
temperature higher than 1350 K with a" fuels except the 

99 8-percent purity propane. With that fuel, a minimum 

temperature of 1480 K was required Author 


N78 1 7229*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

ALTERNATIVE AIRCRAFT FUELS 

J. P Longwell (MIT. Cambridge) and J Grobman Jun 1977 
22 p refs Proposed tor presentation at 23d Ann Intern Gas 
Turbine Conf . London, Engl, j- 13 Apr 1978; sponsored by 
Am Soc of Mochan Engineers 

(NASA TM 73836) Avail NTIS HC A02/MF A01 CSCL 21 D 
The efficient utilization of fossil fuels by future jet aircraft 
may necessitate the broadening of current aviation turbine fuel 
specifications The most significant changes in specifications would 
be an increased aromatics content and a h -her final boiling 
point order to minimize refinery energy co ptioo and cost* 
These changes would increase the freezing point and might lower 


the thermal stability of the fuel, and could cause increased poll tanl 
emission* increased combustor liner temperatures and poorer 
ignition characteristics The effects that broadened Specification 
fuels may have on present-day fet aircraft end engine components 
and the technology required to use fuels with broedaned 
specifications ate discussed. Author 


MTS-ISUS*! National Aeronautics end Space Administration 
Lewis Research Center Clevela n d. Ohio. 

JCT AIRCRAFT HYDROCARBON FUELS TiCMMOLOQV 
John P. longwell. ad 197S 04 p Workshop hold at Cleveland 
Ohm. 7-9 Jun 1977 

(NASA-CP 2C33: E 9457/ Avail: NTIS HC A04/MF A01 CSCL 

210 

A broad specification referee fuel was propo se d for research 
and d o velop m s n t. This fust hat a tower, ctotefy specified hydrogen 
content and higher final boiling point and freezing point then 
ASTM Jet A. The workshop recommended various priority items 
fur fuel re search and development Key items include prediction 
of tradeoffs among fuel refining, distribution, and aircraft operating 
costa: combustor liner temperature and emissions studies: and 
practical simulator invostigations of the effect of high freezing 
point and tow thnrmel stability fuels on aircraft fuel systems 

Author 


N 7*- 20361*# National Aeronautics and Specs Administration 
Lewis Research Carter. Cleveland. Ohm 

COMPUTER PROGRAM FOR OBTAINING TNURMOOV- 
NAMIC AND TRANSPORT PROPERTIES OF AIR AND 
PRODUCTS OF COMBUSTION OF ASTM- A- 1 FUEL ANO 
AIR 

Steven A Hippensteele and Raymond S. Colladay Mar 1978 
56 p 

(NASA-TP-1 160: E-9371) Avail: NTIS HCA04/MFA01 CSCL 
218 

A computer program for determining desired thermodynamic 
and transport property values by means of a three-dimensional 
(pressure, fuel-an ratio, and either enthalpy or temperature) 
interpolation routine was developed. The program calculates 
temperature (or enthalpy), molecular weight, viscosity, specific 
heat at constant pressure, thermal conductivity, isentropic 
exponent (equal to the specific heat ratio zt conditions where 
gases do not react). Prandtl number, and entropy for air and a 
combustion gas mixture of ASTM-A-1 fuel and air over fuel-air 
ratios from zero to stoichiometric, pressures from 1 to 40 atm. 
and temperatures from 250 to 2800 K Author 


N78-24358*(l National Aeronautics and Space Administration. 
Lewis Researcn Center. Cleveland. Ohio 

ION BEAM SPUTTER ETCHING AND DEPOSITION OF 
FLUOROPOLYMERS 

Bruce A Banks. James S Sovey. Thomas B Miller, and Karen 
S Crandall 1978 17 p refs Presented at the 8th intern. 

Conf on Electron and Ion Beam Sci and Tech . Seattle. 
21-26 May 1978. sponsored by the Electrc unemical Soc . Inc 
(NASA TM 78888) Avail NTIS HC A02/VF A01 CSCL 070 
Fluotopolymei etching and deposition techniques including 
thermal evaporation. HF sputtering, plasma polymerization and 
ion beam sputtering are reviewed Etch.ng and deposition 
mechanism and material characteristics are discussed Ion beam 
sputter etch rates for polytetraffuoruathylene (PTFE) wore 
determined as a function of ion energy, current density and ion 
beam power density Peel strengths were measured for epoxy 
bonds to various ion beam sputtered fluoropolymers Coefficients 
of static and dynamic friction were measured for fluoropolymers 
deposited from ion bombarded PTFE Author 



N79-248M* Nation* 1 Aeronautics and Spaea AdnwMtrMion 
lam Httwidi Cantai Cleveland. OIM. 

ATOMIC HVDMMtM STOAAOE MCTMOO AMO AP- 
PARATUS Pmmm 

John A Woottam mvontot (to NASA) laood 7 Mar 1678 
4 p FM 13 Apr 1978 Suponodas N76-22389 (14 - 13. 
p 1844) 

(NASA Cea* LEW 12081 1 US-Patant -4.077. 788, 

US Patant Appl SN 878432; US Patanl Cl*** -82-48. 

US Patant (3*** 34 15 US Patant-Oaaa-82-lOO; 

US Patant a*M 250-4928 US Patant-Oa»»-423-648R) Avail: 
US Patant Office CSCL 2 ID 

Atomic hydrogen. lot use at a fuel or a» an aaplotry*. it 
stored m ttt* presence ot a strong magnetic Dak) m oxlotrated 
layered compounds such as molybdenum dtsutfid* or an atamantal 
layer material such as graphite The compound IS matntamad at 
liquid helium temperatures and the atomic hydrogen a tod acted 
on the surfaces of the layered compound which are exposed 
during delammatnin (exfoliation! The strong magnetic held and 
the low temperature combine to pievent the atoms of hydrogen 
from recombining to form motecules 

Official Gazette of the U S Patent Office 


N79-24399*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

IMPACT Of FUTURE FUEL PROPERTIES ON AIRCRAFT 
ENOINES AND FUEL SYSTEMS 

R A Rudey and J S Grobman 1978 33 p refs To be 

presented at Lecture Ser 96. Pans. Munich, and London. 
12 20 Oct 1978 sponsored by AGARD 

(NASA TM 78866 E 9597) Avail NTIS.' HC A03/MF A01 
CSCL 210 

This paper describes and discusses the propulsion system 
problems that will most likely be encountered if the specifications 
of hydrocarbon based tet fuels must undergo significant changes 
in the futuie and correspondingly, the advances in technology 
that will be required to minimize the adverse rmpact of these 
problems Several investigatrons conducted are summarized 
Illustrations are used to describe the relative effects of se'seted 
fuel properties on the behavior of propulsion system components 
and fuel systems The selected fuel properties are those that 
are most likely to be relaxed in future fuel specifications 
Illustrations are also used to describe technological advances 
that may be needed in the future Finally, the technological areas 
needing the most attention are described and programs that 
are under way to address these needs aie briefly discussed 

Author 


N78 24370’/! National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

CHARACTERISTICS AND COMBUSTION OF FUTURE 
HYDROCARBON FUELS 

R A Rudey and J S Grobman 1978 26 p Proposed tor 

prtrentation at Lecture Senes 96 Paris. Munich, r.- nden 
'2-20 Oct 1978 sponsored by AGARD 
(NASA-TM 7S3C5. E 95961 Avail NTIS HC A03/.. ' A01 
CSCL 21 D 

As the world supply of petroleum crude oil is being depleled 
the supply of high Quality crude oil is also dwindling This dwindling 
supply is beginning to manifest itself in the form of crude oils 
containing higher percentages of aromatic compounds, sulphur, 
nitrogen, jnd trace constituents The result of this trend is 
» described anti the change in important crude oil characteristics. 

* as [.dated to aircraft fueis. is discussed As available petroleum 
is further depleted, the use of synthetic crude oils (those derived 

• from coal and oil shale) may be required The principal properties 

> Of these syncrudes and the fuels that can be derived from them 

are described In addition to the changes in the supply of crude 
oil increasing competition for middle-distillate fuels may -equire 
that specifications be broadened in future fuels The impact that 
the resultant potential changes in fuel properties may have on 
1 combustion and thermal stability characteristics is illustrated and 

s discussed m terms of ignition soot formation, carbon deposition 

- flame radiation, and emissions Author 

v 
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M7R-27D89*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

IMPACT Of BROAD- SPECIFICATION FUELS ON FUTURE 
JET AIRCRAFT “28 

Jack Grobman In NASA Langley Ret Center CTOL Transport 
Tachnol 1978 Jun 1978 p 217-233 refs (For prima y 
document sae N78 27046 18 01) 

Avail NTIS HC A22/MF A01 CSCL 210 

Tht effects that broad specification fuels have on eufrern* 
and engine components were discussed along with the improve- 
ments tn component technology required to use broad specification 
fuels without sacrificing performance, reliability, maintainability 
or safety J M S 


A 78 1 7482 * - Simulation of the heat ti sorter characteristics 

of LOX. R C Hendncks (NASA. Lewis Reseaich Center. Cleveland. 
Ohiol American Institute ot Chemical engineers and American 
Society ot Mechanical Engineers, Heat Transfer Conference, Salt 
Latin Dry. Utah Aug. IS 17, 1177. ASMS Paper 77HT9 8 p. 10 
rets. Members. SI. 50. nonroembeis. S3 00. 

In connection with proposals foi a second geneiation shuttle 
vehicle it has been suggested that the engine i egenetative coolant be 
•he oxnlizei tathei than a fuel The feasibility ot such an approach 
depends on the suitability ot oxygen toi the cooling functions The 
.ntoimjtiun cuuently available concerning the heat transfer chatac 
ter istxs of liquid oxygen (LOXI in the near cubed region at elevated 
pi esvuies IS not sufficient foi an evaluation II is. therefore, proposed 
to make use of data tiom similar fluids for a simulation ot the heat 
It amfei* characteristics of LOX Graphs are presentixl which demon 
strate that experimental heat transfer results for fluid nitrogen can he 
used qualitatively to simulate heat transfer io liquid oxygen. 
Ouantitatne agreement appears satisfactory provided the proper level 
or adjusting constant can be determined. O R. 


A78 24906 • a Hydrocarbon group type determination in jet 

fuels by high performance liquid chromatography. A. C. Antoine 
(NASA, Lewis Research Center, Cleveland, Ohiol. Federation of 
Analytical Chemistry and Spectroscopy Societies, Annual Meeting, 
4th, Detroit. Mich., Nov 7 ■ 1 1, 1977, Paper. 12 p. 

Results are given for the analysis of some jet and diesel fuel 
samples which were prepared from oil shale and coal syncrudes. 
Thirty-two samples of varying chemical composition and physical 
p operties were obtained. Hydrocarbon types in these samples were 
determined by fluorescent indicator adsorption (FIA) analysis, and 
the results from three laboratories are presented and compared. 
Recently, rapid high performance liquid chromatography (HPLC) 
methods have been proposed for hydrocarbon group type analysis, 
with some suggestion for their use as a replacement of the FIA 
technique. Tsvo of these methods were used to analyze some of the 
samples, and these results are also presented and compared. Two 
samples of petroleum-based Jet A fuel are similarly analyzed. 

(Author) 
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N7S-161E4*iF United Technologies Resee-ch Centef test 
Hertford Conn 

DEVELOPMENT OF AN EXPERIMENT EON DETERMINING 
THE AUTOIQNITION CHARACTERISTICS OF AIRCRAFT- 
TYPE FUELS 

Low* J Spedaccrm Sep 1977 30 p refs 
(Contract NAS3 200661 

(NASA CR 135329; R78 912881 21 Avail NTIS 

HC A03/MF AO I CSCL 2 ID 

An experimental tent apparatus was developed to determine 
the autorgnition characteristics ol aircraft type fuels in premising 
prevaporumg passages at elevated temperatures and pressures 
The espenment was designed to permit independent variation 
and evaluation ol "he experimental variables of pressure 
temperature flow rate, and fuel air ratio A comprehensive review 
of the autoignition liteiature is presented Performance verification 
tests consisting of measurements of the ignition delay times for 
several lean fuel-air mixture ratios were conducted using Jet A 
fuel at inlet air temperatures in the range 600 K to 900 K and 
pressures in the range 9 atm to 30 atm Author 


NTS- 18328*# Gordian Associates Inc , New York 

COMPUTER MODEL FOR REFINERY OPERATIONS WITH 

EMPHASIS CN JET FUEL PRODUCTION VOLUME 2: 

DATA AND TECHNICAL SAFES final Report 

Oemef N Dunbar and Berry G Tunneh 21 Feb 1978 55 p 

refs 

(Contract NAS3 20620) 

< NASA-CR- 135334; Rapt 1099-1) Avail NTIS 

HC A04/MF A01 CSCL 210 

The FORTRAN computing program prtdicts the flow streams 
end material, snergy, and aconomic balances of a typrcal petroleum 
refinery, with particular emphasis on production of aviation turbine 
fuel of vary ng end point and hydrogen content specifications 
Tha program has provision for shale oil and coal oil in addition 
to petroleum crudes. A esse study feature permits dependent 
cases to be run for parametric or optimisation studies by input 
of only tire "tnsbies which are changed from the base case 
The report has sufficient detail for the information of most 
readers Author 


F/ 78- 20380*| Gordian Associa.as. Inc . New York 

COMPUTER MODEL FOR REFINERY OPERATIONS WITH 
EMPHASIS ON JET FUEL PRODUCTION. VOLUME 1: 
PROGRAM DESCRIPTION Fmmi Report 

Darnel N. Dunbar and Barry G. Tunnah 14 Feb. 1978 127 p 
refs 

(Contract NAS3-20620) 

(NASA-CR 135333; Rept 1099-1 VoM) Avail NTIS 
HC A07/MF ACM CSCL 21 D 

A FORTRAN compute, program »$ described for predicting 
the flow streams and material, energy, and economic balances 
of a typical petroleum refinery, with particular emphasis on 
production of aviation tuibme fuel of varying end point and 
hydrogen content specifications The program has provision for 
shale oil and coal oil in addition to petroleum crudes A case 
stud r feature permits dependent cases to be run for parametric 
or optimization studies by input of on’y the variables which are 
changed from the base case. Author 


N7S-2S23S*# Gordian Associates. Inc . New York 

COMPUTER MODEL FOR REFINERY OPERATIONS WITH 
EMPHASIS ON IET FUEL PRODUCTION VOLUME 3 
DETAILED SYSTEMS AND PROGRAMMING DOCUMENTA- 
TION Final Report 

Daniel N Dunbar *nd Bauy G Tunnah 27 Jun 1978 53 p 
(Contract NAS3 20620' 

(NASA CR 135335. Rept 1099 1 Vol 3) Avail NTIS 
HC A04 MF A01 CSCL 210 

Th® FORTRAN computing progiam predict* .'low streams 
and material energy and economic balances of e typical petroleum 
rehnefy. with particular emphasis on pr-sduuion ot aviaidn tuibme 
fuels of vaiymg end point and hydrogen content spec ficabons 
The program has a provision for shale oil and cool oil in 
addition to petroleum crudes A esse study featu'e permits 
dependent cases to be run lor parametric oi optimisation s.udres 
by input of only the variables which ate changed from the base 
CJ H Author 


A78-43415 * Jet fuels from synthetic crudes. A. C. Antoine 

(NASA. Lewi. Research Center. Cleveland Olm-I and J. P. Gallaghei 
\A* antic ft»c.hfieid L.o Ha'vey. III.). 1 n Coat processing technology ■ 
VoLum 3 i, A ?8 43403 1 9-441 New Ynik Arnencan Institute of 
Chenncj: Engineers. 1977, p 107 114, Contract No. NAS3-19747 
An investigation was conducted to determine the technical 
probipms ill the conversion ot a significant poition ol a barrel of 
eilliei a shale oil or a coal synthetic crude oil into a suitable aviation 
turbine fuel. Three syncrudes were used, one from shale and two 
from coal, chosen as u-piesentative of typical ciudes from future 
commercial pioduction. The matenal was usetl to produce jet fuels 
of varying specifications by distillation, hyrhoti eating, and hydro- 
cracking. Attention is given to process rertueements, hydiotreaiinv 
process conditions, the met hoi) s used to analyze the final products, 
the conditions tot shale oil processing, and thecoai Iniuld processing 
conditions. The results oi the investigation show that jet fuels of 
defined specifications can he maiie from oil shale and coal syncrudes 
using readily available commercial ptoccsses. G.R. 


31 ENGINEERING (GENERAL) 


Includes vacuum technology, control engineering; display 
engineering; and cryogenics. 


N 7 I 17237 * National Aeronautics ant' Space Admtmatration 

Lewis Research Center Cleveland Ohio 

CLOSED LOOS SPRAY COOLING APPARATUS Pfnt 

Con»id L Alger. WHIirm B Schwab and Edward R Furman, 
inventors ito NASA) Issued 17 Jan 1970 4 p Filed 31 Mar 
1976 Supersedes n76 20486 114-11. p 1394) 
t NA SA Case LEW 1 1 98 11 US Patent -4.068 49S 
US Patent Appl-SN 672220 US Patent Oass l12-378. 

US Patent Oess 62 514R. US Patent- Class 313-22) Avail US 
Paten; Office CSCL 13G 

-a closed loop apparatus for spraying coolant against the 
back of a radiation target is described The coolant was circulated 
through a closed loop with a bubble of inert get being maintained 
around the spray .Mesh material was disposed between the bubble 
and the surface o( the liquid coolant which was below the bubble 
at a predetermined level In a second embodiment, nc inert gas 
was used, the bubble consisting of a vapor produced when the 
coolant was sprayed anamst the target 

Official Gazette of the US Patent Cffice 


N7I-222S7*| National Aeronautics and Sp-ice Administration. 
Lew.s Research Center. Cleveland Ohio 
APPUCO ROUTH APPROXIMATION 
Walter C Merrill Apr 1978 40 p r ef$ 

(NASA TP 1231 . E-91 14) Avail NVIS HCA03/MFA01 CSCL 
12B 

The Routh approximation technique for reducing the complex- 
ity of system models was applied in the frequency domain to a 
18th o^der. state variable model of the FI 00 engine and to a 
43d order, transfer function model of a launch vehicle boost 
pump pressure regulator The results motivate extending the 
frequency domain formulation of the Routh method to the time 
domain in order to handle the state variable formulation directly 
The time domain formulation was derived and a characterization 
that specifies all possible Routh simiianty transformations was 
given The characterization was computed by solving two 
eigenvalue eigenvector problems. The application of the time 
domain Routh technique to the state variable engine model is 
described, and some results are given Additional computational 
problems are discussed, including an optimization procedure that 
can improve the approximation accuracy by taking advantage of 
the transformation characterization. Author 


N78 30303* • National Aeronautics und Space Administration 
Lewis Research Center. Cleveland. Ohio. 

GAS TURBINE PROJECT STATUS c37 

W c Goe’te DOE Highway Vehicle Systems Mar 1978 
p 125-129 i For primary document see N78-30293 21-31) 

Avail NTIS HC A20/MF A01 CSCL 21 A 

The state of-the art of automobile gas turbine technology 
particularly with respect to fuel economy and emissions, was 
defined An advanced gas turbine system is proposed which 
incorporates significant advances in technology and has a fifty 
t * * sixty percent gam in fuel economy over the spark ignition 
engine, while meeting the same goals of the improved gas turbine 
engine JAM 
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N7l-H3U‘f National Aeronautic* and Spaca Admin iatration 
Lewis f march Carnet. Cleveland Ohio 
CATALYTIC CONDUCTION TOR THE AUTOMOT1VC OAS 
TUA0INE INOINC a$7 

0 N Anderson In NATO Proc of the 4th Intom Symp on 
Automotive Propulsion System*. Vol 1 Feb 1970 p 47-64 
(For primary document ten N78-30332 21-31! 

Aveil NT1S HC A23/MF A01 CSCL 21 A 

Fuel-air premixing-prevaporizing tyttemt and commercial 
catalysts were studied at part of a demonttration of a low 
amiaaiont combustor tor an automotive gae turbine engine A 
fuel preparation syitem which would supply a fuel-air mixture 
which was uniform to within * or - 10 percent of the mean 
fuel-air ratio, with 90 percent fuel vaporisation and with no 
autoignition is described The catalytic reactor was required to 
produce emissions which ware low enough to meet the most 
stringent proposed U S automotive standards The overall pressure 
drop for both systems was to be less than 3 percent, with 

1 percent allowed in the fuel-air preparation system and the 

remainder in the catalytic reactor. 8.0. 


N78- 10281*# Lockheed Miss-les and Space Co . Palo Alto. 
Calif Research Lab 

EVACUATED LOAO-0EARINO HIGH PERFORMANCE 
INSULATION STUDY Final Report May 1074 - Aug. 1977 
A T. Parmley and G R. Cunnmgton Dec 1977 204 p refs 
(Contract NAS3-17817) 

INASA-CR- 135342: LMSC 05841 181 Avail: NTIS 

HC A12/MF A01 CSCL 220 

A light weight, vacuum jacketed, load bearing cryogenic 
mentation system was developed and tested on a 1.17-m 146-m ) 
spherical test tanl Ths vacuum jacket consists of 0 08 mm 
1C 033 in.) thick 3.’1 stainless steel formed into a wedge design 
that allows elastic ( acket movements as the tank shrinks (cools) 
or expands I warm r up or is pressurized) Hollow glass spheres, 
approximately 80 micrometers m diameter with a bulk density 
of 0 069 g/cc <4 3 lb cubic toot), provide the insulating qualities 
and one atmosphere load bearing capability required The design, 
fabrication, and test effort developed the manufacturing methods 
and engineering data needed to scale the system to other tank 
sizes, shapes, and applications The program demonstrated that 
thin wall jackets can be formed and welded to maintain if 
required vacuum level of 0)3 Pa yet flex elastically for mult pla 
reuses No significant shifting or breakage of the microsphiires 
occurred after 1 ) simulated Space Tug flight cycles on the test 
tank and a hundred 1 atmosphere load cycles in a flat (late 
calorimeter Thi test data were then scaled to the Space Tug 
L02 and LM2 anks, and weight, thermal performance, payload 
performance, t id costs were compared with a helium purged 
multilayer insulation system. Author 


N70-29276*||l Horizons Research. Inc . Cleveland. Ohio 

HIGH RESOLUTION MASKS FOR ION MILLING PORES 
THROUGH 8U0ST RATES OF 8IOLOGICAL INTERE8T 

Sandra S Dc.-ovan Jun 1978 4! p re*s 
(Contract NAS3-21054' 

(NASA CR 135435. HRI-391) Avail NTIS HC A03/MF A01 
CSCL 13H 

The feasibility was investigated of electrochemicaily oxidizing 
vapor deposited aluminum coalings to produce porous aluminum 
oxide coatings vith submicron pore diameters and with straight 
channels normal to the substrate surface Porous aluminum oxide 
coatings were pioduced from vapor deposited aluminum coatings 
on thin stainlesi steel (3041, copper. Teflon (FEPI and Kapton 
substrates and also on pure a-ummum substrates Scanning 
electron microscope examination indicated that porous oxide 
coatings can be produced with straight channels aDpropnate 
pore diameters and none or minimal intervening residual aluminum 
The oxide coatings on the copper and Kapton substrates had 
the ctraightest channels an in general were superior to those 
fabricated on the other substrate materials For oxide coatings 
fabricated at 600 V and 300 V pore diemeters were 0 4 0 6 
and 0 3 micron with center-to-center spacing of 0 7-0 8. and 
0 4 micron respectively Estimated direct labor and materials 
costs to prepare an oxide mask is anticipated to be about $4 $6 
per square foot F 0 S 


32 COMMUNICATIONS 

Includes land end global communications; communications 
theory; and op'ical communications. 

For related information see also 04 Aircraft Communka- 
tiont and Navigation and 17 Spacacratt Communication!, 
Command and Tracking. 


NTI IOMI'I National Aeronautics and Space Administration. 

Lewis Research Centsr. Cleveland. Ohio 

DISASTER WARMING GYCTIM STUDY SUMMARY 

B F LeRoy. J E Maloy. R C. Bralay. C. E Provencher. H. A. 

Schumaker. and M E Valgora Oct 1977 21 p 

(NASA TM 73797; £-93661 Avail NTIS HC A02/MF A01 

CSCL 17B 

A conceptual satellite system to replace or complement 
NOAA's data collection, internal communications, and public 
information dissemination systems for the mid- 1980‘s was 
defined Program cost and cost sensitivity to variations m 
communications functions are analyzed. Author 


N 7B-132B2*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

PERFORMANCE OF THE 120 Ml 200 WATT TRANSMITTER 
EXPERIMENT PACKAGE FOR THE HERMES SATE LUTE 

Robert £ Alexovich 1977 34 p reft Presented et Symp. on 
Hermes (Communkabons T school Satellite) its Performance and 
Applications. Ottawa. 29 Nov - 1 Dec 1977; sponsored by 
Royal Soc of Canada. Canadian Dept of Communications and 
NASA 

(NASA TM 73804. E-93851 Avail NTlS HC A04/MF A01 
CSCL 17B 

Performance characteristics from on orbit tests of the Trans- 
mitter Experiment Package (TEP) for the Hermes Satellite are 
presented The TEP consists of a Power Processing System (PPS). 
an Output Stage Tube (OST) and a Variable Conductance Heat 
Pipe System (VCHPS). all- of which are described The OST is a 
coupled cavity Traveling Wave Tube (TWT) with a Multistage 
Depressed Collector (MOC) and a stepped velocity-tapered slow 
wave structure for efficiency ynhancemen* It has an RF output 
power of 233 watts and overall efficiency of 50 75 percent at 
a center band frequency of 12 080 GHz. The PPS provides the 
required operating voltages regulation, control and protection 
for the OST The VCHPS consists of a fin radiator and three 
dual-artery stainless steel heat pipes using methanol and a mixture 
of inert gases Test results presented include efficiencies. RF 
outpu’ power and body current A discussion of thermal anomalies 
which occ irred is presented Author 


N7S-132S3*dl National Aeronautics and Space Ac -mistration 
Lewis Research Center. Cleveland. Ohio 
A DIGITALLY IMPLEMENTED COMMUNICATIONS EXPERI- 
MENT UTIUCING THE HERMES iCTS) BATELUTE 

H D Jeckson and J Ftala 1977 20 p refs Presented at 

Symp on Hermes (Comm Technol Satellite) Ms Performance 
and Appl Ottawa. Ontario. 29 Nov 1 Dec 1977; Sponsored 
by The Royal Soc of Canada. Canadian Dept of Commun , and 

NASA 

(NASA-TM 73827) Avail NTIS HC A02/MF A01 CSCL17B 
The Hermes ICTS) experiment program made possible a 
significant effort directed toward new developments which will 
reduce the costs associated with -Retribution of satellite 
services Advanced satellite transponder teci nology and small 
inexpensive oarth terminals were demonstrated as part of the 
Hermes program Another system element that holds promise 
for reduced tr;;:vsmission cost is associated with the commumca 
tion link imple.nentation A r experiment is described which uses 
CTS to demonstrate digital link implementation and its advantages 
over conventional analog systems A Digitally Implemented 
Communications experiment which demonstrates the flexibility 
and efficiency of digital transmission of television video and audio. 


telephone voice end high-bit-rete dele is also described 
Pre s entetion of the experiment concept which concentrates on 
the evolution of full-duplox digital televirion in the teleconferenc- 
ing environment it followed by a description of unique equipment 
that we* developed. Author 


NTS-16326'f National Aeronautics and Space Administration 
Lewie Research Center. Cleveland. Ohio 

UTIUIATION OF NASA LEWIS MOBILE TERMINALS FOR 
THE HERMES SATE LUTE 

E. A. Edefman. J L Fiala, and L. Rizzoll* 1977 30 p refs 
Presented at Symp of Hermes. Commun. Technol Satellite Its 
Performance end Appl.. Ottawa. 29 Nov. - 1 Dec 1977; sponsored 
by NASA, Roy Soc. Can end Can. Dept, of Commun 
(NASA-TM-73859; £-9448) Avail: NTIS HC A03/MF A01 
CSCL 17B 

The high power of the Hermes satellite enables two-way 
television and voice communication with small ground terminals. 
The Portable Earth Terminal (PET) and the Transportable Eerth 
Terminal (TET) were developed and built by NASA- Lewis to provide 
communication* capability to short-term users The NASA 
Lewis mobile terminals are described in terms ol vehicles and 
onboard equipment, at well as operation aspects, including use 
in tho fiwd The section on demonstrations divides the uses into 
categories ol medicine, education, technology and government 
Applications of special interest within each category are briefly 
described. Author 


NTS- 20373*1 National Aeronautics tnd Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

MEDIUM POWER VOLTAGE MULTIPLIERS WITH A LARGE 
NUMBER OF STAGES 

W T. Harrigili and I. T. Myers Jun. 1978 9 p refs Presented 
at Power Election. Specialists Conf.. Syracuse. N. Y.. 13-15 Jun. 
1978; sponsored by IEEE 

(NASA-TM-78900: E-9836) Avail: NTIS HC A02/MF A01 
CSCL IOC 

Voltage multiplier techniques are extended at medium power 
levels to larger multiplication ratios. A series ol dc-dc converters 
were built, with from 20 to 45 stages end with power levels 
up to 130 watts. Maximum output voltages were about 10.000 
volts. Author 


N7S-3f323*||l National Aeronautics and Space Administration. 
Lewie Research Center. Cleveland. Ohio 

THE 20/30 OHa SATELLITE SYSTEMS TECHNOLOGY 
NEEDS ASSESSMENT 

Grady Stevens end David Wright 1978 13 p refs Proposed 
for presentation et the Intern Telemetry Coni, Los Angeles. 
14-18 Nov 1978: sponsored by Instrumen. Soc ol Am 
(NASA-TM-78975: E-97501 Avail: NTIS HC A02/ME A01 
CSCL 17B 

Rein attenuation in the 70/30 GHz bends, and the resultant 
impact on aystein uc»v costs were estimated foi a variety of 
satellitt communication system concepts Results ol previous and 
Current NASA lews contractual and in-house studies on system 
design a r e repotted as well as market studies conducted to 
evaluate the concepts and test their relevancy against forecas- 
ted meiket needs The 20/30 GHz bands appear attractive 
econcn.ically and, with ceitain technology, appear to offer a 
ually unlimited spectrum resource This attractiveness is 
especially relevant to high density trunking where there is sufficient 
traffic to justify dual-station site diversity A R H. 


N7S-332S3*# National Aeronautics and Space Administration 
Lewi* Research Center. Cleveland, Ohio 
AN AIRBORNE MET'OttOLOGICAL DATA COLLECTION 
SYSTEM USING BAT IT! RELAY (ASDAR) 

James W Bagwell and Pmce G Lmoow 1978 17 p rel -g 
bt presented at the Intern Telemetering Con I , Los Angeles. 
14-18 Hoe 1978 sponsored by the Instr Soc of America 
'NASA TM-78992. E-9768) Avail: NTIS HC A02/MF AO: 
CSCL 178 
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Ik* Nwl o nk l Aeronautics and Space AdmMttraMon (NASA) 
has d evel oped an automa data acquisition and communication 
system tor the National O ce anic and At mospheric Administration 
(NOAA). This system known as ASOAR the Aircraft to Satellite 
Data Relay, consists of a microq r o c a sa or based contioNar. time 
dock, tran sm itter and antenna Together they acquire metaorotogi- 
cai and position intorma ti on from existing aircraft syatams on 
6-747 aircraft convert and format these, . nd transm* them to 
tho ground via tho GOSS motooroiogicat sm all t ie wariaa. The 
development and appli cati on of the ASOAA system is described 
with e m p hasi s on unique features. Performance to data is 
exceptional providing horizon - to -hortson coverage of aircraft 
Sights The data collected is of high quelity and is con si dere d a 
valuable addition to the data base from which NOAA gen era tes 
its weather forecasts Author 


A 78- 24 384 * P A digitally implemented communications ex- 

periment utilizing the Hermes /CTS / satellite. H. D. Jackson and J. 
Fiala (NASA, Lewis Research Center. Cleveland, Ohio). Royal 
Society of Canada, Symposium on Herr.es / Communications Tech- 
nology Satellite). Its Performance and Applications. Ottawa. Canada. 
Nov. 29-Dec 1, 1977. Paper. 19 p. 7 refs. 

Attention is given to an investigation being conducted by 
NASA-Lewis and Comsat Laboratories which uses the Hermes (CTS) 
satellite to explain digital link implementation and the advantages it 
provides over conventional analog systems. The experiment concen- 
trates on developing several video, audio, and data digital communt 
cations techniques. S.C.S. 


A 78-248 86 * | Utilization of NASA Lewis mobile terminals 
for the Hermes satellite. E. A. Edeiman, J. L. Fiats, and L. Rizzolla 
(NASA. Lewis Research Center, Cleveland, Ohio). Royal Society of 
Canada, Symposium on Hermes (Communications Technology Satel- 
lite). Its Performance and Applications. Ottawa. Canada, Nov. 
29-Dec. 1. 1977, Paper. 29 p 

The paper describes the portable earth terminal (PET) and the 
transportable earth terminal (TET) which enable two-way television 
end voice communication. Both terminals were developed by NASA 
and utilize the high power of the Hermes satellite. PET is a bus type 
vehicle which has receiving equipment for full duplex color television 
and which can transmit programs originating in either ’he on-board 
PET studio or in nearby buildings. PET has a collapsible 2.4-m 
diameter parabolic antenna interfacing with a 500-watt 14-GHz 
Wideband TV transmitter and a 12 GHz wideband TV receiver 
system. TET uses two parabolic reflector antennas, 3 m and 1.2 m in 
diameter, mounted on a flat trailer towed by a truck. TET can 
receive and relay color TV signals, and its narrowband transmitter 
can serve as a return audio link permitting a question and answer 
format. Also described are uplink and downlink performance 
characteristics, operation procedures, end field demonstrations which 
enabled personnel at several hospitals to participate in a distant 
medical conference. M L. 


A78 24886 • » CTS /Hermes/ - United States experiments and 
operations summary. P. <_ Donou^ie and H R. Hunczak (NASA, 
Lewis Research Center, Cleveland. Ohio) Royal Society of Canada, 
Symposium on Hermes ( Communications Technology Satellite): Its 
Performance and Applications. Ottawa, Canada. Nov. 29-Dec. 1. 
1977, Paper. 26 p. 29 refs. 

The U S. experiments conducted with the Communications 
Technology Satellite, a joint Canadian U.S. venture launched in 
1976, are discussed. The 14/12 GHz frequencies employed by the 
200-W transmitter on boaid the satellite provide two-way television 
and voice communications. Applications of the satellite in the 
categories of health care, comn. unity services and education are 
considered; experiments have also made use of tne special properties 
of the super-high frequency band (e.g. link characterization and 
digital communications). Time-sharing of th_- 14/12 GHz com- 
munication between the U.S. and Canada has functioned well. J.M.8. 


A 78-15616 * A forecast of broadcast satellite conwnunioa- 

ttona. J. P. Martino and R. C. Lena, Jr. (Dayton, University Research 
Inatftute, Dayton. Ohio). In: NAECON '77; Proceedings of the 
National Aerospace and Elb.tr onics Conference, Dayton, Ohio, Mey 
17-19, 1077. (A78-166S1 04-33) New York. Institute of Electrical 
and Electronic* Engineers, Inc., 1977, p. 536-640. Contract No. 
NAS3-20385. 

This paper presents forecasts of likely changes In broadcast 
satellite technology, the technology of ground terminals, and the 
technology of terrestrial communications competitive with satellites. 
The Impacts of these changes in technology are then assessed, using a 
cross-impact model of U.S. domestic telecommunications, to deter- 
mine the consequences of various possible changes in communica- 
tions satellite technology. These consequences are discussed in terms 
nf various possible services, for households, businesses, and special- 
ized customers, which might become economically viable as a result 
of improvements in satellite technology. (Author) 


A 78-31870 * f Low cost Ku-band earth terminals for voice/ 

data/facsknle. R. L. Kelley (Fairchild Space and Electronics Co.. 
Germantown, Md.i. Intelcom 77 Symposium. Atlanta, 6a.. Oct. 
9-15. 1977. Paper. 7 p. Contract No. NAS3-23064. 

A Ku-'-and satellite earth terminal capable of providing two way 
voice/facsimile teleconferencing. 128 Kbps data, telephone, and 
high-speed imagery -ervices is proposed. Optimized terminal cost and 
configuration are presented as a function of FDMA and TDMA 
approaches to multiple access. The entire terminal from the antenna 
to microphones, speakers end facsimile equipment is considered. 
Component cost versus performance has been projected as a function 
of size of the procurement and predicted hardware innovations end 
production techniques through 1985. The lowest cost combinations 
of components has been determined in a computer optimization 
algorithm. The system requirements including terminal EIRP and 
G/T. satellite size, power per spacecraft transponder, satellite 
antenna characteristics, and link propagation outage were selected 
using a computerized system cost/performance optimization algo- 
rithm. System cost and terminal cost and performance requirements 
are presented as a function of the size of a nationwide U.S. network. 
Service costs are compared with typical conference travel costs to 
Show the viability of the proposed terminal. (Author) 


A78-3I971 * # Communication satellite services for special 
purpose users. 0. L. Wright (NASA. Lewis Research Cemei . System 
Analysis Section. Cleveland, Ohio) and J. D. Kiesiing (Mrchild 
Space and Electronics Co., Germantown, Md.i. Intelcom 177 
Symposium. Atlanta, Ga., Oct 9-15, 1977, Paper. 9 p. Contract No. 
NAS3 23064. 

The piesent study identifies potential satellite services, examines 
the technology necessary for efficient implementation of these 
services, and determines minimum service cost versus user network 
size. The generic satellite services evaluated comprise TV and radio 
distribution (for retransmission), video teleconferencing (interactive), 
audio/facsimile teleconferencing (interactive), multiplexed data/voice 
(point-to-point), and satellite-supported land mobile. Satellite costs 
are bated on extrapolations from ongoing commercial satellite 
programs. Production methods, new technology, and effect of 
production quantities on present and future production costs are 
examined to provide information on earth station equipment cost 
versus the variable t>ny'. Six different launch vehicles from a Delta 
2914 to a dedicated Shuttle and three frequency bands and both 
broadcast (no eclipse capability) and fixed service satellites are 
considered to assess the effect ot satellite size on cost and 
performance. It is assumed that the user pays only for his prorata 
share of the space segment costs. S.D. 



-- -xe'-a 1 


i 


A7M31 73 * K Low com mmMU lend mob lie sauries for 
mttonwW applications. J. A. Weiss (Fairchild Space and Electronics 
Co,. Germantown, Mdl Inttitutt of £hctrk»t and Cltctroma 
fnpvreert. Vtfiiculor Ttchnohgv Conference, Doom. Cob , Utr. 
22-24. 1 978. Potior 10 p. 6 rah. Conti act No. NAS3-23064. 

A satellite land mobile tyitam using mobile radio* in the UHF 
band, and Kubend Communi jetions Routing Terminal! (earth 
stations! lor a nationwide connection (rom any mobile location to 
any fined or mobile location, and from any lined location to any 
mobile location is proposed The proposed nationwide satellite land 
mobile service provides telephone network quality (1 out of 100 
blockage) service, complete privacy tor all the users, operation 
similar to the telephone network, alternatives tor data services up to 
32 Kbps data rates, and a cost effective and practical mobile radio 
compatible with system sires ranging from 10.000 to 1,000,000 
users Seven satellite alternatives (ranging from 30 ft diameter dual 
beam antenna to 210 ft diameter 77 beam antennal along with 
mobile radios having a sensitivity figure ol merit (G/T) of -16 dB/deg 
K are considered Optimised mobile radio user costs are presented as 
a function of the number of users with the satellite and mobile radio 
alternatives as system parameters. (Author! 
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33 ELECTRONICS AND ELECTRICAL 
ENGINEERING 

IncludM tt»t equipment and maintainability; componanti. 
e.g, tunnal diodai and transition; microminiaturization; and 
integrated circuitry. 

For reuted information see alto 60 CompuHr Operations 
tod Httffmn and 76 SolldStttt Phypct 


N79-1l401*f National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio. 

INSTRUMENT TO AVERAGE 100 DATA SETS 

George B. Tuma. Arthur G Birchenough. and William J Rice 

Oct 1977 19 p 

(NASA- TP- 1055: E-91S9I Avail. NTIS HCA02/MFA01 CSCL 
09C 

An instrumentation system is currently under development 
which will measure many of the important parameters associated 
with the operation of an internal combustion engine Some of 
these parameters include mass-fraction bum rate, ignition energy, 
and the indicated mean effective pressure One of the charactens 
tics of an internal combustion engine is the cycle-to-cycle variation 
of these parameters A curve-averaging instrument has been 
produced which will generate the average curve, over 100 cycles, 
of any engine parameter the average curve is described by 2048 
discrete points which are displayed on a.i oscilloscope screen to 
facilitate recording end is available in real time Input can be 
any parameter which is expressed as a * or - 10-volt signal 
Operation of the curve- averaging instrument is defined between 
1 00 and 6000 rpm Provisions have also been made for averaging 
as many as four parameters simultaneously, with a subsequent 
decrease in resolution This provides the means to correlate and 
perhaps interrelate the phenomena occurring in an internal 
combustion engine This instrument has been used successfully 
on a 1975 Chevrolet VB engine, and on a Continental 6-cylinder 
aircraft engine While this instrument was designed for use on 
an internal combustion engine with some modification it can 
be used to average any cyclically varying waveform. Author 


N7G-13330*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

POTENTIAL DAMAGE TO DC SUPERCONDUCTING 
MAGNETS OUE TO THE HIGH FREQUENCY ELECTROMAG- 
NETIC WAVES 

G J Gabriel (Notre Dame Unnr) 1977 10 p refs Presented 
at 7th Symp on Engineering Problems of Fusion Res . Knoxville. 
Tenn . 25-28 Oct 1977. sponsored by IEEE 
(NASA-TM 738081 Avail NTIS HC A02/MF A01 CSCL 09C 
Experimental data are presented in support of the hypothesis 
that a dc superconducting magnet coil does not behave strictly 
as an inductor, but as a complicated electrodynamic device capable 
of supporting electromagnetic waves Travel times of nanosecond 
pulses end evidence of sinusoidal standing waves were observed 
on a prototype four -layer solenoidal coil M mom temperature 
Ringing observed during switching transients appears as a 
sequence of multiple reflected square pulses whose durations 
are related to the layer lengths With sinusoidal excitation of 
the coil, the voltage amplitude between a pair of points on the 
coil exhibits maxima at those frequencies such that the distance 
between these points is an odd multiple of half wavelength in 
free space Evidence indicates that any disturbance, such as 
that resulting from switching or sudden fault, initiates multiple 
reflections between layers, thus raising the possibility for 
sufficiently high voltages to cause breakdown. Author 


N78-13311*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 
A SUSTAINED- ARC IGNITION 8Y8TEM FOR INTERNAL 
COMBUSTION ENGINES 

Arthur G Birchenough Nov 1977 IS p refs 

(NASA TM 73833. E-9A20) Avail NTIS HC A02/MF A01 

CSCL 09C 


A s usta ined -arc Ignition system was developed let Mental 
o om bu s tton engines. It ptaduoaa a very-long-duratlon Ignition pulse 
with an energy in the order of 100 mWH outoa. The ignition 
pulse waveform can be oo ntroi sd to predetermined actual ignition 
requirements Ota design of the sustained-arc ignition system la 
ptooo n ted in the report. Author 


N78-172M* National Aeronautics and Spaoe Administration. 
Lewis R esearc h Center. Cleve lan d. Ohio. 

FART1CLI PARAMETER ANALYZING SYSTEM PeSerM 
David 0. Henaen (TRW Inc.. Redondo Beech. Calif.) and Neal L 
Roy. Inventors (to NASA) (TRW l:c. Redondo Beach. Calif.) 
Issued 21 Jan. 1989 5 p Filed 28 Jan. 1968 Sponsored by 
NASA 

(NASA-Case-XLE -08094; US-Patsnt3. 423.82 7; 
US-Patent-Appl-SN-623632; US-Patent- Class-3 18-221 Avail: 
US Patent Office CSCL OBC 

An X-Y plotter circuit apparatus is dsseribsd which displays 
an input pulse representing particle parameter information, that 
would ordinarily appear on the screen of an os ci lloscope as a 
rsctangular pulse, as a single dot positioned on the screen 
where the upper right hand comer of the input pulse would 
have appeered. If another event occurs, and it is desired to 
display this event, the apparatus is provided to replace the dot 
with a short horizontal iine. 

Official Gazette of the U.S. Patent Office 


N 78- 172B8*| National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio 

NOI9C AS A TOOL FOR EVALUATING THE ACTIVATION 
OF CATHODES 

Henry Koamahl 1978 6 p Presented at the Space Traveling 
Wave Tube Cathode Conf.. Washington. 0. C . 30 Jan. - 1 Feb 
1978. sponsored by OoD and IEEE 

(NASA TM-73896; E-9620) Avail: NTIS HC A02/NIF A01 
CSCL OBC 

Measurements, at low frequencies, of the shot noise current 
from space charge limned cathodes always produced results 
substantially in excess of theoretical predictions Measuring the 
ratio (I sub eq)/S yielded a relation (I sub eq)/S - 1 288 V 
sub k - 1 288 k(T sub k)/e. independent of the operating point 
of the diode (inode) as long as all parts of the cathode had a 
full space charge controlled emission. This method was so sensitive 
as to permit detection of cathode temperature changes by 1 K. 
thus it allowed a powerful screening method between well and 
poorly activated cathodes, superior to dip tests and other 
current -voltage methods. Author 


N7G-193B7*# National Aeronautics and Space Administration. 
Lewis Research Center. C l eve l and. Ohio. 

UP-DATE OF TRAVELING WAVE TUGS IMPROVEMENTS 
Erik Buck 1978 15 p ref Presented at Electronic Waiters 
Symp . Warner Robins AFB. Ge . 20-24 Mar. 1978 
(NASA-TM 78862; E-9572) Avail: NTIS HC A02/MF A01 
CSCL OBC 

A brief survey is prese nt ed of areas of progress on t r a velin g 
wave tube designs Data demonstrates the effect of multistage 
depressed coknetora. the design of which is made possible by 
powerful NASA computer programs. Other topics include beam 
refocusing. RF ciruut losses, and cat hods tasting Author 


N 78-21372* | National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

NAGA CHARGING ANALYZER PROGRAM: A COMPUTER 
TOOL THAT CAN EVALUATE ELECTR09TATIC CONTAMI- 
NATION 

N John Stevens. James C. Roche, and Myron J. Mandell (Systems 
Sci and Software, La Jolla. Calif ) 1978 14 p refs Presented 
at Intern Spacecraft Contamination Conf . Colorado Springs. Colo . 
7-9 Mar 1978. sponsored m part by NASA and AF 
(NASA TM 73889; E-95281 Avail: NTIS HC A02/MF A01 
CSCL 09C 
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A ocwnput* wda. tho NASA Charging Anatyiar Program 
(NASCAPI. wn davMopad to Mudy th* audgoo charging o» bodtoa 
aubiaotod to gacm a gm Mc aubatorm condtttong. Thi* program wtf 
traat the matarlal ptoparhaa ol a aurfaaa in a toH-oonatotora 
mannar and ealoulata «ha Mocwtc Mda in apaaa duo to tho 
aurtaca oharga Trajactoriaa at ehorgod partletaa m tMa alaetrle 
tWd can bo oompirfad to datarmlna It thaaa partletaa anhanoa 
aortaoa contamination A preliminary modal ot tha Spaoaeraft 
Charging At Tha High Altitudaa (SCATMAt aatallita waa davalepad 
m tha NASCAP coda and aubtactod to a geomagnetic aubatorm 
environment to inveatigata tha poaaiMtty ot alactroatatle 
contamination Tha fcautti lm«cata that dHtarantial vottagaa wffl 
aalat between tha apacacraft ground auitacaa and tha toautotor 
eurtacaa Tha electric Mda tram thia difforonM charging can 
anhanoa tha contamination of apacacraft eurfeeee Author 


N7fl-81971*f National Aaranauhea and Space Administration 
Urns Raeearoh Cantor. Oav eian d. Ohio. 

INVSSTIOATION OP HION VOLTAQI BPACSCNAFT 
SYSTEM INTtRACTIONS WITH PLASMA ENVIRON 
MCNTS 

N. John Stavana. Frank D Borhopac. Carolyn K. Purvis. Norman 
Qrlar. and John V Staakua Apr 1978 29 p rata P r ese nte d 
at tha 13th Intern dec Propulsion Conf. San Diego Calif.. 
2S-27 Apr 1978; sponsored by AIAA and DGUt 
(NASA-TM-78831: E9538I Avert: NT1S HC A02/MF AOt 
CSCL09C 

An experimental investigation was undertaken lor insulator 
and conductor teat surfaces biased Jp to 4 or • tkV in a 
simulated low earth orbit charged particle environment It was 
found that these interactions ate controlled by tha Insulator 
surfaces surrounding tha teased conductors For positive applied 
vottagaa the atofron currant col lection can ba enhanced by tha 
insulators For negative applied vottagaa tha insulator Surface 
confines tha volt age to tha conductor region Understanding thaaa 
interactions and tha technology to control thaw impact on system 
operation is essential to tha design ot tolar call arrays for ion 
dnve propulsion applications that uaa direct drive power 
processing Author 


N70 28323*# National Aeronautics and Space Administration 

Lewis Research Canter. Oaveiand. Ohio 

LIQUID METAL SLIP RING Patent Application 

Frank D Barkopac Robert R Lovell, and David H Culp inventors 

(to NASA) Filed 17 Apt 1976 11 p 

(NASA Cese LEVy 12277 2 US Patent Appl SN 898956) Avail 
NTIS HC A02/MF AOI CSCl 09C 

The liquid metel eleclncel device includes a rotoi with e 
channel for retaining the liquid by tension The device also includes 
e statoi m the lorm ol t "rush pemallv immersed in the metel 
The brush i» bidirectionally symmetrical ru Ihst whichever direction 
the -otoi turns, the probe presents the sen e physical resistance 
and afforda tha tamo atactncal conductivity as a connection 
between the probe and the rotor NASA 


N7S273S7* Nanonel Acionsi.ltcs #no c A<lmi< 
lewis Research Center Cleveland Ohio 
DIRECT HEATING SURFACE COMBUSTOR Patent 
Donald G Beremend. Uoyd I Shire and Thaddeus S Mnw 
invent on (to NASA! issued 9 Mav 1978 6 p Filed 26 Jul 
1976 Supersedes N76 28646 (14 19 p 2478) 

(NASA Cese LEW 1187 7 1 US Patent 4 08 7 962 
US Petent Appl SN 708660 US Patent CUvs 60 39 6i> 

US Patent Class 431 7 US Patent Ctess-431 10 

US Patent Oats 431 328 US Patent Claw 60 J9 69H; Avail 

US Patent Office CSCl 200 

The combustor uhlr/es a non edrebatn: flame to pinvutc 
tow emission combustion for pas turbines A fuel an mixture- is 
directed through a porous well the other side of whiiti s«rive» 
at a comhostron surface A radiant treat sink disposed adjact nl 
to end spaced from the combustion tut face controls the combustor 
heme twmpmature in order to prevent the for met too of oaidee 
of nitrogen A secondary an flow cools the heat iink. Additionally 


up to 100% of Moondaiy Mr flow to mutod with tho eombuttlon 
product* ot tho diract hotting aurfoca oombuotor to dfluw tuoh 
product* thsroby reducing «dt tomporatun. Mowovor. NIom than 
100% tocondory wr it m too d to flw o om b uM o t . tho romolndor 
moy be edded to tho combustion product* further downetreem 
Official Quette ol tho U.8. fetent Offloe 


NISttMl' National Aeraneutttse end Spece AdtMntotratton. 
Lewto Raaairah Center. Oovotond . Ohio. 

NSSULATSO NMH 8MHOSNCV. USHTWWOHT CAMO 
TON-DIOOC MULTMUSb Si TO So COWW fl lW Mm 

WHItom T Hempto. J end Ire T Myet* inventor* (to NASA! 
totued 30 Mm 1870 9 p Filed 27 Mey 1877 Supeteedee 
N77-24388 (IB 18. p 20111 
I NASA-Cate- lew-1 2781-1: U8-PMont-4.082.7l2: 
U8-Potont-AppF8N-801432; US P*tent CU** 3«3 0O. 

US-Petont aoM-383-16; U8-Petenl-ae»»-383-l01l Avert: US 
Pafant Office CSCl OBC 

A voltage muMpkei hevmg a capacitor-diode voltage multiply- 
mg network to dndoeed which * led with voltage putoo* from 
• dc eouite through • first (witching moan*. Putoee ol a aacond 
polarity are atoo euppked through a aacond switching mean* to 
tha ttgwt of tha capeettor diode vottaga muMpkar from a aacond 
dc aourca whoaa vottaga to arfluatable to change tha vottaga of 
tha putaet of second polarity The twitching means are alternately 
rendered conducting toy signals from s control circuit Ths 
socond.de source may ba controlled by a vottaga comparator 
which compares tha output vottaga ol tha capacitor rflroda vottaga 
multiplier to tha reference tource 

Official Gantts of the U S Patent Office 


A 78-16823 * » Design and prototype fabrication ot a 30 teda 
cryogenic magnet. G. M. Prok, M. C. Swanaon. »nd G. V Brown 
(NASA. Lawn Reisatch Center. Cleveland, Ohio). Nttione! Bureeu 
Of Sttndtnft. Cryogenic Engineering Conference, University of 
Cotoredo. Boulder, Colo.. Aug 25. 1977. Paper. IB p. 

A liquid neon-cooled magnet has been deiigned to produce 30 
teslat in steady operation. In feasibility was established by a 
previously reported parametric study. To ensure the correctness of 
the heel translei relationships used, supercritical neon heat transfer 
tests were mede. Othei tests made before the final design included 
tests on the effect of the magnetic field on pump motors, 
tensile shtar tests on the cryogenic adhesives; and simulated flow 
studies for the coolant. The magnet will be made ot two traits of 
coils, cooled by forced convection of supercritical neon Heat from 
the supeicritical neon will be leffcted through heat exchangers which 
are made of roll bonded copper panels end are submerged in a pool 
of saturated liquid neon. A partial mock up coil was wound to 
identity the tooting required in wind the maonet. This was followed 
by winding a prototype pair of coils The prototype winding 
established procedures for fabricating the final magnet and revealed 
slight changes needed rn the final design. (Author) 


A 78 16922 * •• Electric vehicle power train instrumentation 
Some constraint! and considerations. J E Tnnei and 1 G Hansen 
INAoA lewis Research Center. Cleveland Ohio) Electric Vehicle 
Council internet ion*l Electric Vehicle E /position end Conference 
1st. Chicego. Ill . Apr 26 29. 197/. Peper 7744 71 p 8 lets 

The application of pulse modulation control (choppeii) to dc 
nrotcns creates unique instrumentation problems In particular . the 
high hainromc components contained in the cuiiant waveforms 
iequ"e lieqoeiicv response accommodations not noimally con 
sideicd in dc instrumentation In addition to cement sensing, 
accurate power measuiement not only lequnes adequate frequency 
response bul also must address phase eiinrs caused by the finite 
bandwKlths and component che' ac tel i sties involved This papet 
discusses the implications ol these problems and lepoits on the 
dagice to which they have bean solved at Lewis Research Center 

( Author ) 
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A7B-18399* Um of a simple external non reciprocal 

attenuator in ooupted-eavlty TWT*. 0. J. Connolly (NASA, Lewis 
Research Center, Cleveiend. Ohio). IEEE Tnnuet/ont on Election 
Doric*, vol. ED-34. Oee. 1877. p. 1361-1353. 7 to* 

A technique hsi bow developed for Introducing * nonraclprocel 
Mv«r In • traveling-wav* tub* design. It mployi an output coupler 
followed by a f*rrit* Isolator, • variable phase shifter, and an input 
oouplar. The input and output couplers are similar to those already 
needed at the ends of the tuba. The itolator and phase shifter are 
similar to commercially avail able waveguide components. A com- 
puter simulation hat suggested the technique may yield a significant 
improvement in efficiency. S.C.S. 


A78-18287 • A possible pole problem in the formula for 

klystron gap fields. H. G. Kosmahl (NASA. Lewis Research Canter. 
Qevelmd. Ohio). IE EE Tranter rrons on Electron Devices, vol, 
EO 24, Dec. 1977. p. 1368. 1369. 

In isolated cases a pole may be encountered in * previously 
published solution for the fields in a klystron gap. Formulas, 
permitting ih<- critical combinations of parameters to be defined, art 
presenter! ii is noted that the region of inaccuracy sunounding the 
ole is sufficiently small and that a 0.1% change in the field changing 
parameter is enough to avoid it. S.C.S. 


A78-3363S * Secondary electron emission properties of 

conducting surfaces for use in multistage depressed collectors. R. 

Foimsn (NASA, Lewis Research Center. Cleveland, Ohio). /FFF 
Traasa'twis on Electron Devices, vol. EO 25. Jan. 1978, p. 69. 70. 

An Au^er spectrometer in ultrahigh vacuum was used to 
measure the secondary emission properties ot a number of candidate 
collector-materials including beryllium, carbon, (soot and pyrolytic 
graphite), copper, titanium carbide and tantalum. The advantage of 
the technique used is that the surface chemical constituents could be 
determined just before the secondary emission characteristics of the 
surface were measured Pyrolytic graphite roughened by sputter 
etching showed the mast favorable results tor depressed collector 
use. B.J. 


A78 24883 * a Performance of the 12 QHa. 200 watt Trans- 
mitter Experiment Package for the Hermes Satellite. R E. Alexovich 
(NASA, Lewis Research Center. Cleveland. Ohio). Royal Society of 
Cenede. Symposium on Hermes ICommumcations Technology Set* 
hte) Its Performance end Applicetions, Onsets, Canada Nov, 
19-Dec. I. 1977. Paper. 33 p 6 refs. 

Performance characteristics from on-orbit tests of the Trans 
miner Experiment Package (TEP) for the Hermes Satellite are 
presented The tests were conducted from February 8. 1976 through 
August 8, 1977. The TEP consists of a Power Processing System 
(PPS), an Output Stagi Tube (OST) and a Variable Conductance 
Heat Pipe System (Vent'S), all of which are described. The OST is a 
coupled cavity traveling wave tube with a multistage depressed 
collector and a stepped relocity tapered slow wave structure for 
efficiency enhancement. It has an RF output power of 233 W and 
overall e-tic-ency of 50.75% at a center band frequency of 12.080 
GHi. Tha PPS provides the required operating voltages, regulation, 
control and protection for the OST. The VCHPS consists of a fin 
radiator and three dual-artery stainless steel heat pipes using 
methanol and a mixture of inert gates. Test results presented include 
efficiencies RF output power and body current. A discussion of 
thermal anomalies which occurred is presented. (Author) 


A78- 33208 * a Up-date of traveling wee* tube improvements. 
E Buck (NASA. Lewis Research Center. Cleveland Ohio; USAF, 
Washington. DC) Electronic rifarfarc Symposium. Warner Robins 
APB Gs trier 2024 1978, Paper 14 p 

NASA research in the area of traveling w eve tube technology is 
reviewed with emphasis on the basic physics ol guns and collectors 
and a computer model for the interaction between the election beam 


and the RF circuit. The design of a multistage depre s sed collector, 
capable of multi plying tube efficiency by a factor of two or more, it 
presented; one such design has been adopted tor commercial 
traveling wove tube production. A three-dimensional model ol 
electron tra)eclor(et toward the collector also receives attention, es 
does the problem of RF circuit losses. J.M.B. 


A79-39903 * ftMantlal damage to dc su p erconducting mag- 
nate due to high frespiency electromagnetic waves. G. J. Gabriel 
(Notre Dame, University. Notre Dam*. Ind.) and J. A. Burkhart 
(NASA. Lewis Research Center, Cleveland. Ohio). In: Symposium on 
Engineering Problems of Fuson Research. 7th. Knoxville. Term., 
October 25-28. 1977, Proceedings. Volume 1. (A78 39783 17-75) 
Piscatawey, N.J., Institute nf Electrical and Electronics Engineers, 
Inc., 1977, p. 741-746. 7 refs. NASA -supported research. 

Studies of a dc. superconducting magnet coil indicate that the 
large coil behaves as a straight waveguide structure. Voltages between 
layers within the coil sometimes exceeded those recorded at 
terminals where protective resistors are located Protection of magnet 
coils against these excessive voltages could be accomplished by 
impedance matching throughout the coil system. The wave phenom- 
enon associated with superconducting magnetic coils may create an 
instability capable of converting the energy ot a quiescent d.c 
superconducting coil into dissipative *c energy, even in cases when 
dielectric breakdown does not take piece i-M.B. 


A78-46435 * » Medium power voltage multipliers with e large 
number of stages. W. T. Harrigill and I. T. Myers (NASA. Lewis 
Research Center, Cleveland, Ohio). Institute ol Electrical and 
Electronics Engineers, Power Electronics Specialists Conference, 
Syracuse. N. Y.. June 13 • f5. 1978. Paper. 7 p. 13 refs. 

Voltage multiplier techniques were extended at medium power 
levels to target multiplication ratios. A series of DC-0C converters 
were built, with from 20 to 45 stages and with power levels up to 
100 watts. Maximum output voltages were about 10.000 volts. 

(Author) 


N78 11286*||f Hughes Aircraft Co. Toirance. Calif Electron 
Dynamics Div 

STUDY OF 42 AND 9B QHa COUPLED CAVITY TRAVELING- 
WAVE TUBES FOR SPACE USE 

J B Kennedy. I Tammaru, and P S Wolcott Jun 1977 
171 p refs 

(Contract NAS3 197011 

(NASA CR 134670 W 065531 Avail NTIS HC A08/MF A01 
CSCL 09A 

Designs were formulated foi four CW millimeter wavelength 
travehng.wav* tubes having hijh efficiency and long life Three 
ol these lubes in the 42 to 44 GHi frequency region develop 
power output* of 100 to 300 welts with overall efficiencies of 
typically 45 percent Another tube, which covers the frequency 
range of 64 to 86 GHr provides * power output of 200 watte 
at 25 percent efficiency The cathode cuirent density in each 
design was lA/sq cm Each tube includes metal ceramic 
construction periodic permanent magnet focusing a two step 
velocity taper, an electmn beam refocusing section end a radiation 
cooled three stag* depressed collector The electrical and 
mechanical design foi etch tube type is discussed m detail The 
results of thermal and mechanical analyses aie presented 

Author 


N7S-19XSS*f Maya Development Corp . Sen Oiego. Celif 

TNI CFPtCT Of ENYIRONMiNTAL PLASMA INTI RAC 
TKM49 ON TNI PERFORMANCE Of TNI SOLAR BAIL 
SVSTIM CerW recta Depart. Jut. 197S - Jut 1977 
Mervm Oouglea. Robert Lequey. and Sherman Oe Forest Aug 
1977 104 p refs 
(Contract NAS3-201 19) 

( NASA-CR- 1 3626BI Avail: NTIS HC A06/MF A01 CSCL 
09C 
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Interaction batwaan th* solar Mil and fti# natural plasma 
afwtronmont wara examined tor dala t a n o u a impact* upon «ha 
operation of tha aail and it* associated payload Elactroatatic 
charging ol the a** In the aolar wind and in noat north environment 
war* examined Oaptoymant problem* wara studtad An anatyal* 
ol atoctiomaohanical aacMatton* coupling tha aail to th* natural 
plaama wa* partormad. Aa a raauh ol thaaa at udia*. n waa 
oondudad that nona ol thaoo aflacta will haw* a significant negative 
impact upon tha *aM operation Th* natural environment wW be 
algnificanttv perturbed and thia will pradude maaauramant* ol 
a l aetrlc and magnetic field* from an attached payload. Author 


tm-intCI System* Science and Software. U Jolla. CaM 

A THREE DHMMSIONAL DYNAMIC STUOY Of CLfCTRO- 
STATIC CHARGING IN MATS RIALS Connector Report. Jul. 
im - JuL IS 77 

I. Kata. D. E Parka. M J MandaN J M. Harvey. D. H Brownell 
Jr.. $ S. Wang.' and M Rotenberg Aug 1977 334 p ret* 
(Contract NAS3-20II9) 

(NASA-CR- 1 35268: SSS-R-77-3367) Avail: NTIS 

HC A 18/ ME A01 CSCL OBC 

A daacnption « given ol the physical model* employed in 
the NASCAP (NASA Charging Analyzer Program) cod*, ana several 
teat cave* are presented NASCAP dynamically simulates th* 
charging ol an obiect mad* ol conducting segments which may 
be entirety or part laity covered with thin dielectric film* Th* 
obtect may be sublet to either ground teat or apace user 
(pacified environment* Th* simulation alternately treats (t) the 
tendency o I materials to accumulate and emit charge when aubioct 
to plasma environment and 12) th* conaaquam response ol th* 
charged partrde environment to an obte c t * electrostatic field 
Parameterized formulations ol th* emission properties ol materials 
subject to bombardment by electron* protons, and sunlight are 
preaentsd Vatu** ol th* parsmatere are suggested tor dean 
aluminum. A1203 daan magnesium. MgO Si02 kapton. and 
teflon A discussion ol conductivity in thin drelactnca subject to 
radiation and high field* is given, together with a sample 
calculation Author 


N 7B-1332V*| Syttems Science and Software. 1* Jolla. Calif 

NASCAP USER'S MANUAL Contractor Report. Jul. «37S • 
JuL 1977 

M J Mendel! J M Hervsy. and I Kate Aug 1977 384 p 
ref* 

(Contract NAS3 201 191 

(NASA CR 138259 SSS R 77 33691 Avail NTIS 

HC A16/MF A01 CSCL 09C 

Tha NASCAP (NASA Chaigmg Anelyrsi Piogiam) cod* 
simulsiss the charging piocesi for a complex obtect in cither 
tenuous piasme or ground tatt anvuonment Detailed specifications 
need at' to run th* code are presented Th* object definition 
section OBJDEF allow* the test obtect to be easily defined in 
the cubic math (he test obtect is composed ol conducting 
section* which may be wholly or partially coveted with thm 
dielect nc coatings The potential section. POTENT, obtains th* 
electrostatic potential in th* space surrounding the object It 
uses th* conjugate gradient method to solve the finite element 
formulation ol Poissons equation Th* CHARGE section of 
NASCAP fleets charge ledietnbuhon among the surface cells of 
the obtect as well as charging through radiation bombeidmeni 
NASCAP has lacilitie* foi estensnro graphical output, including 
aeveial type* of obtect display plots, potential contour plot* 
space charge deniity contour plots, current density plots and 
psrtida tiatectoiy plots Authoi 


NT9 18397*# Case Western Reserve Univ Cleveland. Ohio 
Engmeenng Design Cental 

ADAPTATION OF ION BEAM TECHNOLOGY TO MICRO- 
FABRICATION OF BOUO STATE DEVICES ANO TRANS- 
DUCERS 

Janies A Topich Nov 1977 43 p refs 
(Grant N*G 3 1 3 » » 

(NASA CR 135314) Avail NTIS HC A03/MF A01 CSCL 
09C 

ll we* found thet ion beam testunng ol silicon surfaces can 


be used to mcraaa* th* effective turfec* era* of MOS capacitor*. 
There i*. howavat. t problem wdh low dielectric breakdown 
Probmmary work was begun on th* fabrication of ion implanted 
res isto r s on textured surf so** end the potential improvament of 
wire bond strength by bonding to a Matured surface In th* 
arse of ton beam aputlaring. th* tachmquaa for sputtering PVC 
were developed A PVC target containing valmomycm wa* used 
to sputter an ion selective membrane on a held a ft act transistor 
to form a potassium ion sensor Author 


N 79-19400*# Hughe* Aircraft Co . Culver City. Calif 

HIGH FREQUENCY CAPACITOR-DIOOB VOLTAGE MULTI- 
PLIER de-da CONVERTER DEVELOPMENT Pragma Report. 
14 Jim. - 14 Jui 1977 

Jach J Kiach and Robert M Manmalli Sap 1977 72 p rof* 
(Contract NAS3-20111) 

(NASA-CR- 139309: P77-437) Avail; NTIS HC A04/MF A01 
CSCL OBC 

A power conditioner wa* develop ad which used a capacitor 
diode voltage multiplier to provide a high voltage without the 
us* of a step up transformer Th* power conditioner delivered 
1200 Vde at 100 watt* and wa* operated from a 120 Vdc 
Im*. Th* afficiencv waa m excess ol 90 percent Th* component 
weight was 197 gram* A modified boost. add circuit was used 
tor the regulation A short circuit protection circuit wa* used 
which turn* off th* drive circuit upon a lault condition, end 
recover* within 6 ms attar removal of th* short High energy 
density pofysulfone capacitor* and high speed diode* wara used 
m th* Kw.trpliar circuit. Au Vu 


N79-19392*! Waatmghoua* Electric Corp . Pittabuigh, Pa. 
Raaaafth and Oevotopmam Cantor. 

NtOGIUM -GERMANIUM SUPERCONOUCTINa TAPS* FOR 
NIGH P tELO MAO NET APPLICATIONS PM Report. 19 Apr. 
1170 • 19 IM*. 1977 

A. I. Sraginski. G W Roland. M R. Daniel, and J. A Woolam 
Nov. 1977 119 p rah 
(Contact NA 93-20233) 

(NASA-CR- 139394. Rapt-77-9F1-HY8UC-RB> Aveii NTIS 
HC A08/MF A01 CSCL 08C 

A procaea ol fabricating super c onducting Nb3G* tape* by 
chemical vapor deposition ICVD) ha* been developed end taps* 
up to 10 meters long fabricated Th* typical properties echieve d 
were critfrel temperature T tub c - 20 K. upper critical field 
H sub c2 - 29 tool* at * 2 K. end J sub c - 3 to 4 x 10 to 
th* 9th power A m(-2l at 4.2 K. t8 teeie Th* rotative dap ros e ion 
o# T aub c and H sub c2 compered wnh th* best thin film 
aamplaa aputterad on sapphire was due to tha praaenc* of Nb8Q*3 
second -phase particle* used a* flux pinning center* end to strain* 
induced by thermal mismatch with Heatefloy 9 tap* substrates 
A peculiar field dependence of flux pinning lore* that wa* observed 
in both CVD end sputtered Nb30* indicated a prematura 
pm -breaking mechanism oi * phase mhomogenetty. O traction* 
of furthat optimization woik were defined. Author 


N 79-24464*# Hughe* Airoiah Co Cuhrai Dty. Cald 

TECHNOLOGICAL DEVELOPMENT OF CYLINDRICAL AND 
FLAT SHAPED MIQH ENERGY DENSITY CAPACITORS Final 
T eah t riool Report. 22 Apr. 1979 - 19 Sap. 1977 

Joseph A Zelik and Robert D Psiker Dec 1977 100 p 
(Contract NAS3 200901 

(NASA CR 135286 P77 594) Avail NTIS HCAOS 'MFAOI 
CSCL 09A 

CylrndiKSl wound metallized him capacitors rated 2 micron 
f 800 VDC that had an energy density greatei than 0 3 J/g 
and hat flexible metallized him capacitors ratad at 2 micron F 
800 VDC that had an anergy density gieatei than 0 1 J/ g were 
developed Polysulfone polycarbonate and polyvinylrdene tluunde 
(PVF2I were investigated as dielectncs 'of the cylindrical units 
PVF i m 10 micron m thickness was employed m the final 
components of both types Cepecttence and dissipation lactoi 
measurements were made over the range 28 C to 100 C and 
10 Hz to 10 kHz No pie-lile-leat burning was peifoimed. and 
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ttt of M« cyhndtseaf units survtvad • 2500 how AC phis DC UR 
test Thm# ofth a four Mum* wn <n*M mortality. All but two 
of tho Hat component* survtvad *00 hour*. Flnfahad energy 
densities hot 0 104 J/g at 500 V and 0200 J/g at TOO V. 
Hit energy density being limited by the evaitabWty of thm PVF 2 
films Author 


N79-29390*f TAW Oafanaa and Space Oyatama Group. Redondo 
Beach. Calif Power Conversion E le ct ronic* Oapt 
MOOCUNO AMO ANALY8I6 Of POWER PROCB98INQ 
8V8TEM8 (MARF8). INITIAL PHAM 2 WnM Repost 
Yuan Yu. Fred C tea. Herb Wanganhaim. and Oan Warren 
22 Dec 1877 427 p ref* 

(Contrect NAS3- 19590) 

(NASA-CA 135173; TAW-27744000) Ay*#: NT1S 

HC A19/MF AO I C8CL 09C 

The overall oOfectlv* of the program la to provide the 

engineering tools to reduce the anatyala. da«gn. and development 

effort, end thus the ooat in achieving the required performance* 
for switching regulators and dc-dc converter systems The 
program was both tutorial and a pplication oriented Various 
analytical methods were described in data* and supplemen te d 
with examples. and those with standardization appeals war* 
reduced Into computer-based subprograms. Major program afforts 
included those conoemmg smalt and larga signal control- 
dependant performance analysis and ahnutation. control circuit 
design, power circuit design and optimitatian. system oon figuration 
study, and system performance simulation Techniques including 
discrete time domain, conventional frequency domain. Lagrange 
multiplier nonlinear programming, and control design synthesis 
were employed m these efforts To enhance interactive convene 
non between the modeling and analysts subprograms and the 
user, a working prototype of the Oats Management Pngram 
was also developed to facilitate expansion at future aubprogram 
capabilities increase Author 


N7B-2B5S1*! California Inst of Tech. Pasadena Dept of 
Electrical Engmeenng 

MODBUIMO. ANALYSES AMO DESIGN OF SWITCHING 
CONVCATERS 

Slobodan Cut and It O Mrddtabrook (1978) 320 p refs 

Prepared for TAW Defense and Spaca System* Group. Redondo 
B*c*h. Cahf 

(Contracts NAS3-19690. NAS3-20102) 

(NASA-CA-136174; TRW-A72042-RH8E . 

TRW-D04S03-CFCM) Avail NTIS HC A14/MF A01 CSCl 
09C 

A state -space averaging method tor modelling switching 
dc-to-dc converters for both continuous and dtscontinuouf 
conduction mode w developed In each case the starting point 
is the unified state-space representation, and the and result » a 
complete linear circuit modal, for each conduction mode, which 
correctly repre s e nts all essential feature* namely, the input, output, 
and translat properties (state dc as weM ai dynamic ac 
small signal) While the method la ganaraHy applicable to any 
switching converter it re extensively iHustreted tor the three 
common power stages (buck, boost, and buck-boost) The result* 
for these converters era than easily tabulated owing to the fixed 
equivalent circuit topology of their oanomcal circuit modal The 
insights that emerge from the genera) state-specs modelling 
approach lead to (ha design of new converter topologies through 
the study of generic properties of the cascade connection of 
basic buck and boost convsrtat* F.O S 


A7S-1SS74 * lolid Mat* Asmot* Power OontroAsn foe high 

voftagt DC distribution system W. W. BIMIngi iWettfnghoute 
Beetric Cor* . Lima. Ohio) and 0. R. Sundberg (NASA, Lewis 
ReseatMi Cants-. Owefwtd. Ohio). In: NA600N 77; Prooaadlngi of 
the National A*rov«. and Electronics Conference, Dayton, Ohio, 
May 17-19, 1977. U 79-15861 04-33) New York. Institute of 
Electrical snd Elsctrorv us Engintsrs, Inc., 1977, p. 196-192. 5 rsfs. 
Contract No. NAS3-2063. 

Presently, hybrid Ramot* Power Controllers (RPC's) are in 
production and prototype units ac* avaUabi* for systems utilizing 
28V0C 120V0C, 1 16V AC/400 Hz and 230VAC/400 Hz. This paper 
daacrlbas RPC davsiopmant In a new an* of application: MVDC 
distribution systems utilizing 270/300VDC. Two RPC currant 
ratings, 1 amp and 2 amps, war* Hi acted for davsiopmant as they am 
adequate to control 90S of projected system loads. The various 
aspects and trada-offi encountered in circuit davsiopmant am 
discussed with special focus pi scad on th* circuits that sea the duress 
of th* high dc potentials. The comprahensivt » valuation tests am 
summarized which confirmed the RPC compliance with the spec ' na- 
tion and with tys tam/load compatibility requirements, in *ddition, 
present technology status and new applications ar* summarized. 

(Author) 


A7E18796 * a D iterate tins* domain modelling and analysis 

of desk convartvrs with continuous and disoontinuous imfcactor 
currant. R. P. (want. F. C La* (TRW Defense and Space Systems 
Group. Redondo Beach. Calif.), and J. E. Trinar (NASA, Lewis 
Research Canter, Cleveland. Ohio). Inramarionaf Fedecetron of 
AutomttK Control. Symposium on Control m Poo mr electronics and 
fkcrncai Dn ms. 2nd. Dusseldorf. West Germany, Oct. 3-5. 1977, 
Preprint. 15 p B rets Contract No. NAS3-I8918. 

Using discrete time state variable reprewnution. e generalized 
computer-aided modeling and analysis of tfc-dc converters is pra 
anted Th* methodology provide* exact modeling end is applicable 
to all type* of power stages and duty-cycle control, including 
continuous and discontinuous mductoi currant operation. Converter 
stability, transient behavior and audto susceptibility can b# analvti 
cally evaluated and predicted The geneialired theory of the 
proposed approach to converter modeling end analysis is : .resented 
first, followed by a demonstrative example applying tha theory tu a 
constant frequency buck converter operating in continuous and 
discontinuous inductor currant mode. Excellent agreement with 
laboratory test data has been observed. (Author) 
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34 FLUID MECHANICS 
AND HEAT TRANSFER 

Include* boundary Itytrt; hydrodynamic! : fluidic*; mm 
tramfar; and ablation cooling. 

For related information ih alio 02 Atrtxtyntmic* and 77 
Thermodyntmkt tnd Stttittktl Phytic*. 


N7B-1041l*f Matronal Aaronautrca and Space Adminiatratkm 
Lewis Raaaarch Canter. Cleveland. Ohio 

THC DEMON OP HYDRAULIC PRESSURE REGULATORS 
THAT ARE STABLE WITHOUT THE UBS OS SENSING UNS 
RESTRICTORS OR FRICTIONAL OAMSERS 

Harold Gold 1977 22 p tola Presented at Natl Coni, on 
Fluid Power Chicago. 25-27 Oct 1977; aponaored by IIT 
(NASA-TM X 73687; E 92201 Avar! NTlS HC A02/MF A01 
CSCL 200 

Paramotere controlled in design determine the stability of 
hydraulic preaeure regulators in aarvice The non -linear tanaing 
line reetnctor can provide stability, but degrades the transient 
response Linear damping is not always physically real usable 
and re sensitive to clearance and viscosity Design relationships 
are analytically derated through which regulators can be made 
to be stable without the use of either of these damping means 
The analytical distinctions between the parameters derived and 
those in prior literature are discussed An analytically derived 
cucuit component that stsbei.es an otherwise unstable regulator 
and its experimental verification is described Author 


N79- 10419*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

RELEASE OF DISSOLVED NITROGEN FROM WATER 
DURING DEPRESSURIZATION TRANSIENTS: PRE- 

LIMINARY REPORT 

Robert J Simoneau 1977 25 p refs Preaentrd at 5th 

Water Reactor Safety Res Inform Meeting. G adhere 1 zurg. Md . 
7-11 Nov 1977. sponsored by Nucl Regulatory Comm 
(NASA TM 73822. E-94111 Avail NTIS HC AJ2/MF A01 
CSCL 200 

An experiment was run to study depressurization of water 
containing various concentrations of dissolved nitrogen gas. the 
pnmaty case being room temperature water saturated with 
nitrogen at 4 MPa The experiment had two major components 
both visual a static depressurization experiment and a Row 
through a pressure gradient experiment In the static depressuriza- 
tion experiment water which had been bubbled with , nitrogen 
for from 1 to 28 days, was depressurized at from 009 to 0 50 
MPa/second The transient was photographed with high speed 
movies The pictures showed that the bubble population increased 
strongly with decreasing depressurization rate and weakly with 
increased bubble time The water was always very needy saturated 
with nitrogen Bubbles rarely appeared before the pressured 
reached P sub zero/ 2 and in some instances levels of P sub 
zero/ 5 would show no bubbles Flow expenments were per- 
formed m two nozzles an axisymmetric converging -diverging 
nozzle and a two-dimensional converging nozzle with glass 
sidewalls Depressurization rates were roughly 05 x 1000 to 
1 2 x 1000 MPa/ second Both nozzles exhibited choked flow 
behavior even at nitrogen concentration (avals as low as 4 percent 
of saturation Author 


N7S-13TS1*f National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

ON THE LOCALNESS OF THE SPECTRAL ENERGY 
TRANSFER IN TURBULENCE 

R G Deist lei 1977 20 p refs Presented at 13th Anntv 

Meeting of the Fluid Mac Div of the A mar Phys Soc . Bethlehem. 
Penn 21 23 Nov 1977 

(NASA TM 73824 E 93781 Avail NTIS HC A02/MF A01 
CSCL 200 

By utilizing available experimental data for net energy transfer 
spectra for homogeneous turbulence, contributions Plk.k prune 
1) to the energy uensfer at a wavenumber k from various other 


wa venumbers k prime I are carcutstod This is done by Bums • 
trun cat ed power • e x pone nti al eertaa m k and k prune 1 to the 
experimental data lot the net energy transfer TEL and tiding 
known propor ti on of Prick prime II Alt h oug h the contribution* 
PMU puma t) obtained by uamg thn procedure are not unique, 
the reeuits obtained by uamg varioua aaaum p tt e na do not dribs 
■I gnWc a n U y ft ses m a dear from the results that for a region 
svhare the energy entering a wa ven umb er band Bom me ree that 
leaving, much of the energy entering the band comae Rom 
wavenumbers sxf-oh are about an order of magnitude ameMor. 
That a. the energy tianefer la rather nonlo cal . This recult • net 
significantly dependent on Roynoidc number. For lowor wavenum- 
bers. where more onorgy leaves then enters a wavenumber baodi 
the energy transfer into the band is mow local, but much of 
the energy .hen leave* at dtatent wavenumbers. Author 


N7S-1SNB*! National AoronhuUea and Space Admin is t rati on 

areSW r^NGGtWi MP* Mi MMMStMi swnw» 

SFFICT OF AiRSTMAM VELOCITY ON MIAN OR OP 
OtABMTBRS OF SNLTSS SFRAVG FROOUCSO ST FEES 
SUNS AND AM ATOMS NS NOZZLES 

Rober t D. Ingabo 1E77 S p rata Pre w ired at WMor Ann. 
Meet i ng. Atlanta. Ge. 27 Nov 2 Dec. tE77 
(NA8A TM 73740; E-S304I Avail: NTIS HC A02/MF AOI 
CSCL 200 

A ecannmg radiome t er was used to de te rmine the effect of 
etrytreem velocity on the mean drop dremotor of water sprays 
produced by pressure atomising end air atomizing fuel nuzzles 
used m previous combustion etudie* In cre as in g elre t iee m velo city 
Rom 23 to 53.4 meters per second reduced the 8autor moan 
awmnr oy ippicwniwy du ptraint iron ootn iypM ov tup 
nozzles The use of o ionic cup attached to the np of in ev 
aaaiet nozzle reduced the Seutsr mean die meter by arpraaimetety 
40 percent Test conditions included *■ ret ream velo cn ie* of 23 to 
S3A meters per second et 283 K and atmospheric prowuie 

Author 


N7B-1337S*f National Aeronautics and Space Administration 

Lewis Raaaarch Center Clev eland. Ohio 

EFFECTS OF FI UN INJECTION ANGLE ON TURBINE VANE 

COOLING 

James W Gsuntner Dec 1B77 24 p rets 

(NASA 7P-1085 E-92S4) Avail: NTIS HC A02/MF AOI CSCL 

200 

Film erection (torn discrete holes in the suction surface of a 
turbine vane was st u died lor hoi* sees 111 slanted 30 deg to 
the turf are in the streamwiss direction end 12) slanted 30 deg 
to the u face and 4o dag from the st teamwise direction toward 
the hub The hole* were near «hs throat area w * five-row 
staggerer, array with 8-di*m*t*r spacing Mae* flux ratios were 
at high at I 2 Ths data were obtained m an annular sector 
cascade at conditions where both the ratio of the boundary 
layer momentum riuckneee-to-boi* diameter amt the momentum 
thickness Reynolds number wore typical of an advanced turbofen 
engine at both takeoff end crure* WeH temperatures were 
measured downstream of each of Ih* row* of hole*. Results of 
tire study ere expressed at a comparison of cooling effectivene ss 
between the in-line angle infection and I he compound-angle 
infection as a function of mass flux ratio That# hoot transfer 
results ere also compared with the results of a referenced flow 
viaueluation study Alto included is a c l o s e d -form analytical 
solution for temperature within the film cooled well Author 


N?8- 14313V National Aeronautics and Space Administration 
Lewis Raaaarch Center. Cleveland Ohio 

EXPERIMENTAL EVALUATION OF PRCMIXING- 
PRE VAPORIZING FUEL INJECTION CONCEPTS FON A GAS 
TURBINE CATALYTIC COMBUSTOR 

Robert Teem* Aug 1977 19 p rets Presented at ASME 

Winter Ann Meeting. Atlanta. 27 Nov - 2 Dec 1977 
(Contract EC 77 A 31 1011) 

iNASA TM 73755 E 9301. CONS/tOtt 19) Avail NTIS 
HC A02/MF AOI CSCL 20A 

Expenments were performed to evolve end evaluate * 
premising -prevaporizing fuel system to be used with 4 catalytic 
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combustor tor powibt* application in an automotive gu turtxn* 
Spatial turn Jiatrtbution and degree of vaponzatlon ware measured 
using Jm A luat Thraa type* of air Maat M^actora. an arr aaawl 
nozzta and a awnpfax praaaura atomizer were t as tad Ad awtdere 
with vana angle* up to 30 dag vrere uaad to improve tha spatial 
hat dtutrttouiton Tha work was dona in a 1 2-cm (4 76ml dtamatar 
tubutei ng Tati condition* war* a praaaura of 0.2 and 0 . 6 MPa 
(3 and 6 atm), inlot air tamparatura* up to 600 K 1660 F). 
vaiacitv of 20 m/tac <66 ft/tee) and tual mr ratio* of 0 01 and 
0026 Uniform apaftal hint distribution* that war* within phi* 
or minu* 10 percent of tha mean war* obtained Comptat* 
vaporization of the fuel waa achieved with au oiait configuration* 
at inlat air tamparatura* of 660 K (630 FI and higher. Tha total 
pressure loot wa* lea* than 0 S parcant for configuration* without 
air curator* and la** than 1 parcant for configuration* with a 
30 deg sane angl* air sw.rlai Author 


M76- 17336* National Aorcnautic* and Space Administration 
Law* Ha a* arch Cantor. Cleveland. Ohio 

MAGNETIC MEAT PUMPINO Patent 

Gerald V Brown, invantot (to NASA) Issued 1 7 Jan 1976 
• p Fdad 30 Nov 1076 Supersede* N77-16343 (16 - 06. 
p 0760) 

(NASA-Cew LEW 12609 1; US Patam 4.069 026 
US-Patent Appl SN 746580; US-Patem-Ctm* 62 31 Avail US 
Patent Office CSCL 200 

A ferromagnetic or fernmagnetic ararrant it uaad to control 
tha tamparatura and applied magnetic told ot the ala mart to 
causa the state ol tha element as represented on a tamparatura 
magnetic entropy diagram to repeatedly Havers* a loop Tha 
loop may have a first portion of concuirerc substantially »o*hermel 
or conetam temperature and increasing applied magnetic held 
a second portion r* lowering temperature and constant applied 
magnetic field a thud portion ol isothermal and decreasing applied 
magnetic field, and a fourth portion ot increasing tamparatura 
and constan* applied magnetic field Other loops may be 
lour sided with two isotherms and two adiabats Preferably, a 
regenerator is used lo enhance desned cooling or heating affects 
with varied magnetic fields ot vrrying temperature* including 
three-sided figures traversed by the representative point 

Official Gazette ot the U S Patent Office 


NTS- 17336* | National Aeronautic* and Space Administration 
Lewis Research Canter, ievelsnd. Ohio 

METMOO FOR CALCULATING CONVECTIVE HEAT. 
TRANSFER COEFFICIENT* OVER TURSINE VANE SUR- 
FACES 

Daniel J Geuntner and Jennie Sucac Jan 1S78 16 p refs 

(NASA TP 1134. E 93241 Avail NTIS HC A02/MF A01 CSCL 
200 

A method to> calculating laminar, transitional and turbulent 
convective heart i a ns la ' coefficient* for turbine vana surfaces it 
described An approaimate integral solution method produced 
results in good agreement with a finite -d i fference solution 
Comparison* between (he two are presented Tha integral solution 
results agreed wall with tha finite -difference solution results m 
tha laminai and turbulent region* Difference* in calculating die 
stan ot transition produced a later starting point for tha 
approximate integral solution s transitional Row regima. Author 


N79 17340*1 National Aeronautic* and Spate Administration 
Lewis Research Center Cleveltnd Ohio 

HIGH TEMPERATURE 9URFACE PROTECTION 

Stanley R Levine 1978 '7 p ret* Presented ai Spring 

Review Conf of the Inst ol Metallurgists Cardiff Wales 
7 tO Apr 1978 

(NASA TM 73877 £ 94771 Avail NTIS MC A02/MT A01 
CSCL 200 

Alloys of tha MCiAlX type are the be*'* foi high tempereture 
surface protection systems in gas turbines M can be on# or 
more of Ni Co oi Ft and X denotes a reactive metal added to 
enhance oaide scale adherence The selection and formation as 


wad *s tha oxidation, hot corrosion and thermal tatigua 
performance of MCrAlX coatings it* Asoussad Coating* covered 
rang* tram simple ttumtntdse formed by pack cementation to 
the more advanced physical vapor deposition overlay coatings 
and developmental plasma spray deposited thermal barrier 
coatings Author 


N7S-imi*f National Aeronautics and Space Administration 
Lewis Research Canter. Oeveiand. Ohio. 

ACCELERATED UFB TESTS OF SPECIMEN HEAT RISE 
FROM COMMUNICATION TECHNOLOGY SATELLITE (CTS) 
PROJECT 

Leonard K. Tower and Warner B. Kau'man Dec 1977 27 p 

(NASA-TM-73946: E-9433) Avail: NTIS HC A03/MF A01 
CSCL 200 

A gea-loedad variable conductance heat pipe of xtamtas* 
ataal with methanol working fluid identical to on# now on the 
CTS aatahits wa* Ida Mated in tha laboratory at accelerated 
conditions to. 14.200 hour*, equivalent to about 70 000 hours 
*1 flight condition* The noncondensibt* gw inventory increased 
about 20 percent over the original charge Tha observed gas 
mere*** a estimated to increase operating temperature by about 
2.2 C. insufficient to harm tha electronic geai cooled by the 
heat paras in tha satellite Tests of maximum heat input against 
evaporator elevation agree well with the manufacturer's predic- 
tion* Author 


N7S-1S3SS* National Aeronautics and Space Administration 
Lewis Research Canter. Oeveiand. Ohio 
THERMAL BARRIER COATING SYSTEM Pasert 
Stephan Stecura and Curt H Laibarl. inventors (to NASA) Iseoed 
26 Oct 1977 3 p Fdad 14 May 1978 Supersedes N76 23369 
114 - 14. p 17731 

(NASA-Cate LEW 12664-1 . US- Petant 4.066.706. 

US- Patent- Appi-SN-666449; US Patent-daw 428 633. 

US Patent Claw 426-962: USPatent Cl#»* 428 667. 

US-Patent -Cisss-427-406. US-P#t#nt-Oaw-427-419A. 
US-Patant-Class-427-34. US-Patent-Oass-427-423) Avail 
US Patent Office CSCL 200 

A coating system which contain# a bond costing and a 
lhaimal barrier costing • applied to metal suit ace* such at 
turbine blades end provides both low thermal conductivity and 
improved adherence when e xpoae d to high temperature gases 
or liquid* The bond coating contains NiCrAlY and the thermal 
bamei costing contains a reflective oxide The reflective oxides 
Zr02-Y203 arto 2r02-Mg0 have demonstrated significant utility 
in high tamparatura turbine applications 

Official Gazette ol the U S Patent Office 


N7S-204S9*# National Aeronautics and Space Administration 

Lewis R e search Canter. Oeveiand Ohio 

THE ROLE OF DROP VELOCITY IN STATISTICAL SPRAY 

DESCRIPTION 

J F G r oa n ewag. M M El-Atakil (Wise Univ . Madtsum P S 
Myers IWisc Univ , Madison) and O A Uyahara (Wise Univ . 
Madiaon) 197S 14 p ret* Presorted at let Intern Conf on 
Liquid Atomization and Spray Systems. Tokyo. 29-31 Aug 

1971 

(NASA TM 73887; E-8602) Avail NTIS HC A02/MF AOt 
CSuL 200 

The justification tot describing a spray by treating drop velocity 
w a random vanabi* on an equal statistical bast* with drop 
tie* ww studied expanmantafly A doubt* exposure technique 
using fluorescent drop photography ww uaad to make sue and 
velocity measurement* at selected location* tn a steady *:h*not 
spray formed by a awirt atomizer Tha size velocity data ware 
categorized to construct bnranata spray density function* to 
describe the spray immediately after formation and during 
downstream propagation Bimodel density function* ware formed 
by environments' interaction during downstream propagation 
Large difference* ware also found between spatial mast density 
and mass flux siza distribution at tha earn* location. Author 


Ml MIN*# National Aerona ut i c* and Spao* Administration 
Lewis Ras aawh Center. ciauatand. Ohio. 

EVALUATION W CCMflMRCIALlVAVA] LABIS SPACE- 
CRAFT-TYPE MAT MPW 

W. I. Kaufman and L. K. Tower 1*71 16 p tad Proposed 
for P woeiH o t l on at to* 3d imam. Naat Pipe* Cart.. Pain Alto. 
COM.. 22-24 May 1978 Sponeoret! tty AIAA 
(NASATM-788261 Avail: NTIS NC A02/MF A01 CSCl 200 
A« part of an often to develop fallablo. oom effective apaoecrah 
tftannal oontiol Knot pipes. Ufa toot* on 30 oommoreMy avadarta 
Itaat pipaa in 10 group* of dlffarani design and malarial 
oombinations warn oondueiad. Results for aavan grot** warn 
raponad haiain. Maiarlala ara aluminum and stainless ataal. and 
working Auida ara mathanol and ammonia Ota formation of 
noncandan a lbln gaa was ob serve d ter timaa aacesdmg 11.000 
hour* Th* haat tranaport eapacitlas of tha pipaa warn alao 
datarminad. Author 


N7S-21403*f National Aeronautics and Spaoa Administration 
lowia R esear ch Cantor. Clavaiand. Ohio 

CONSTRAINED SLOSHING OP UOUID MERCURY IN A 
ptsmou spherical tank 

Joaaph Laatingi (Akron Univ . Ohio) and Ralph Zavasky Apr 
1070 12 p rat* Praaantad at tha 13th Imam Elec. Propulaion 
Oort. San Diago. Calif . 2S-27 Apr 1S78; aponaorad by AIAA 
and DO lit 

(NASA-TM 78833. E-9S40) Avail: NTIS HC A02/MF A01 
CSCl 200 

Tha marcury propadant tan*-, ryatam davatopad lor use with 
aolar alactnc propulaion was studied to analytically datarmma 
tha raaonant fraquanciaa of tha tank ayatam and compara thorn 
with tha anticipated control natural frequency of 'ha spacecraft 
Tha ayatam consisted of a stain lass ataal spherical shall and a 
hemispherical alaatomatnc diaphragm Tha major analytical tool 
used was tha NASTRAN program. Sis mathematical modal* war* 
davatopad Resonant fraqusneia* tor sis harmonic* war* obtained 
for each of the *» modal* considered. The results show that 
the lowest resonant frequency tor th* tank system ■* about an 
order of magnitude greater than th* anticipated control frequency 
of the spacecraft Author 


N7S-21404*! National Aeronautics and Space Administration, 
lewis Research Center. Q aval and Ohio 

SOUNOARV LAYER ANALYSIS 09 A CENTAUR STANDARD 
SHROUD 

w R Hingst and C. E Towns Mar 1978 19 p refs 
(NASA-TM-78843: £ 9667) Avail NTIS HC A02/MF A01 
CSCL 200 

An analytical boundary layer investigation was earned out 
in conjunction with sn aspenmental wind tunnel test to determine 
th* discharge characteristic* of th* Centaur shroud ascent vant 
system on th* Titan/ Centaur launch vehicle This involved 
estimating tha affect of th* local boundary layers on tha vant 
discharge for vehicle Mach numbers ranging from 09 to 1 66 
Th* growth of th* boundary layer along th* vehicle was influenced 
by th* interaction with flange* protruding into th* flow and by 
the longitudinal corrugation* m the vehicle surface Th* affect* 
of th* flange and corrugations were treated by approumat* 
techniques In addition, boundary layer calculations were made 
tor a 3 peicent model of th* launch vehicle compared with 
eapenmemai results. Author 


N78-2232S*# National Aeronautics and Space Administration 
Lews Research Canter. Oeveiend Ohio 

NUMERICAL SPATIAL MARCHINO TECHNIQUES FOR 
ESTIMATINO DUCT ATTENUATION AND SOURCE 
PRESSURE PROFILES 

K J Reumeieter 1978 38 p refs Presented at th* 96th 
Meeting of th* A const Soc of Am. Providence. 16-19 May 

1679 

(NASA TM 78867 E 96961 Avail NTIS HC A03/MF A01 
CSCl 200 

A numerical method we* developed that could predict th* 
pressure distribution of a ducted some* from far field pressura 


103 

•nputs. Using an initial value formulation, th* t w * -d ii n*n*tonal 
Homogeneous Ha lm hoM wee* squa t lon (no steady Sour) wo* 
•stood using e.iplM marching tschrtquos. The Von rfsemotm 
m et h od we* used to d e velop telot l o ti ohlp o which describe how 
aound «*qu*.wy and gnd spaai n g aftact nun tarioM atobMty. At 
the present tkn*. stabdity eonaidaraiions limR tha apptoaah to 
high frequency aound. Semple c a lo u lation* tor both hart and 
eoR was duets compere favorably to known boundary value 
•ofuttone. in addltien. se a u m in g that te Po ct lo n a in th* duct are 
»m*». this mil to) value apptoaah waa aucoaaatoBy used to 
determine the attenuation of a s t ra ig ht soh w*> duct. Compared 
to conventional tom* dKtotono* or Unit* atomant boundary value 
app roa ch**, die numartoal marching technique t* order* of 
magnitud* shorter in comput a tion tuna and required comp u te t 
etoreg* and can be enelty amptoyed m probtoma involving high 
frequeney sound. Author 


NTS- 23884*1 NaHonri Aamnsutics end Spec* Administration 
Lewis R e s e a r ch Cat ..at. CLvelsnd Ohio 

MIOM TEMPERATURE iEAT PIPE RESEARCH AT NASA 
LEWIS RESEARCH CENTER 

L K Tower and W 8 Kaufman 1978 16 p refs Presented 
at th* 3d Imam Heat Pip* Conf . Palo Alto. Calif . 22-24 May 
1979 to o ns ond by AIAA 

(NASA-TM-78S32: E-9637) Avail NTIL HC A02/MF A01 
CSCL 20D 

High temperature refractory metal heel pipe* with alkali metal 
working fluid*, for us* in thermionic spec* power systems, were 
studied Th* main effort involved a concept tor an out-of-core 
thermionic nuclear reactor power system For this a lithium filled 
heat pipe of 336 cm length with 18 kW capacity was built m 
several modification*, one of them ultimately tested Fabnctrticn 
studies included th* manufacture of a heat pip* tub* of wiie 
reinforced tantalum by chemical vapor deposition (CVOI and th* 
extension to * reinforced pip* with integral arteries mad* by 
the CVO process A lithium -filled CVD tungsten heat pip* of 
about 3 kW capacity ran sa oral thousand hour* above 1800 K 
Materials compatibility studies of several liquid metal* m 
tantalum alloy pipes were performed Author 


N78- 23385*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

STIFFNESS OF STRAIGHT ANO TAPERED ANNULAR GAS 
PATH SEALS 

David P Fleming 1978 23 p refs Proposed lot presentation 
al lubrication Conf . Minneapolis. 24-26 Oct 1978. cosponsored 
by ASME and Am Soc Mach Engr 

(NASA TM 78872 E-96761 Avail NTI6 HC A02/MF A01 
CSCl 20D 

Radial stiffness of annular (ring-type) gas path seals are 
calculated for both constant -clearance designs end tapered deeigns 
for which th* inlet clearance is larger than th* outlet clearance 
Under some conditions a constant clearance seal can have a 
negative stiffness, this undesirable property is completely 
‘eliminated by us* of tapered seals, leakage rata* are only 
moderately hignar in tapared seal* Author 


N79-244S4*! National Aeronautic* and Space Administration 
Lewis Research Center. Cleveiend. Ohio 

DEGREE OF VAPORIZATION USING AN AIRSIAST TYPE 
INJECTOR FOR A PREMIXBD-PREVAPORI2ED COMBUS- 
TOR 

Robert R Tacma Apr 1978 12 p reft To be presented at 
the 1st Intern Conf on liquid Atomustion and Spisy Systems 
Tokyo, 28-31 Aug 1978. sponsored by the Fuel Soc of Japan 
(Contract EC 77 A 31 1011) 

(NASA TM 78836. E 9548) Avail NTIS HC A02/MF A01 
CSCl 200 

Vaporuation data that could be useful in designing premised 
prevaporued fuel preparation system* for gat turbine combustors 
are presented Th* effect of th* experimental parameters on 
vaporisation was found to be E - T sub m tau 0 18 (V sub 
ref • 38) .P tub tn . 351/203000 where E it th* degree of 
vaporization in percent T tub in tha inlet air temperature in K 
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ow ttw rang* 480 to 700 K. Hi rasidanos tlm# m n» wn 
Dm rang* 43 n 230 rra, V sub raf th* rataraiMa vatoctty m 
m/» Mt ih* rang* 3 M 22 m/t. i id F tub m the mm proximo 
M M3* ow Ow rang* O H to Oil MO* J*t A and Ow*M 
no. 2 NaN war* MMM Mt Ow sfl a ot ot Mt*t an temperature 
acd war* found to iwv* noarty identical rasulu Author 
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iti.iiugh tha tub* n if ;t war* • fra* Ml An tfnptncal rafatwn f 

»*» determined which d*0m** annOOWn* under wfliafl IM* type j 

uf flow can occur A flow coefficient M p r *** n*d winch « nn M** 

•nttmetrons of flow >M*t otflf Ih* *«p*rtmw't*l rang* A flow 

rst* stagnation p r ess u re map lot »*l» cf *d M*g.iMMn isotherm* j 

and pressure profile* document IfWM flow phenomena J AM 


N7S-ES381* National Aeronautic* and Span* Administration 
lewis Waaaa rah Cantat. Clev ela n d. Ohio 
Slow MMNNM1WO PRSRSURt REGULATOR PaMat 
Edward P. flaa h t. i nventor (to NASA) Waved IS Apt IS7S 
A p Fdad 2t Mai IS77 Suporaadaa N77-20408 (IB • It. 
P (433) 

<NASA-C*sa-lSW12716-1. US-fawnt-4.0S4.312; 

US-fatant Appl-SN-77942fl; US-PataraCI**s1J7-4842 
US-fatant-CWM'137-BOI. USPaientO***- 137-505 161 Avail 
US fawnt Ofhc* CSCL 200 

An apparatus lot regulating pt a st uto of traatmanl fluid during 
ophthalmic pmoaduras a da w ribad. Flow sonamg and p ra aa u ra 
regulating diaphragms ara used to modulaw a flow control v d w 
Th* praaaura raguWtmg diaphragm a oonnactod to th* flow control 
valva to urge tha vahra to an apan poadion dua to praaaura 
bang appliad to tha diaphragm by bras maans such as a spring 
tha flow ra n t ing diaphragm a mechanically oon n actad to tha 
flow control vahra and urges it to an opened position because 
of th* diflarantiai p r essure on the diaph ra g m generated by a 
flow of incoming treatment fluid through en orifice to th* 
diaphragm A bypasa contraction with a vanabW restriction a 
connected in paraflal relationship to th* orifice to provide for 
edtuetmg the sanertivity of the flow tenting diaphragm A mulbpW 
lavei linkage system a utilised betw e en th* canter ol th* second 
diaphragm and the flow control valve to multiply the force applied 
to the vahra by th* other diaphragm and ravers* th* direction 
of th* force Official Catena of th* U S Patent Office 
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RTS- 1 8 38 0*# National Aaranautics and Space Administration 
Lewis Research Canter. Cleveland. Ohio 

UTMIUM AND POTASSIUM MEAT flflfl POD THCNMIONIC 
CONVERTS US 

Gabor Miskotcjy (Thermo Electron Corp . Waltham. Meet ) end 
Ench Kroeger tg78 7 p reft Proposed for presentation el 
the 13th Imereocwty Energy Conversion Engi Conf . San Oragu. 
Calif . 2026 Aug tfl78. sponsored by SAE. ACS. AIAA. kSME 
EEE AlCrfE. and ANS 
I Contract NA S3 202701 

(NASA-TM 78946. E -96951 Avail NTIS HC A02/MF AOI 
CSCL 200 

A p Idiotypic heat pipe system for an out-of-core thermionic 
reactor was bud! and tasted Th* emitter of th* concentric 
thermionic converter consists of th* condansei of a tungsten 
heat para utilising a lithium working fluid Th* evaporator section 
of th* emitter h*at pip* ■* radiation heat, 1 to simulate the 
thermal input from the nuclear reactor The emitter heel pipe 
ttwrmal trantnon is melchad to the thermionic convener input 
raquirement The collector hjt pipe ol niobium 1% rircotuum 
•Hoy ueae potassium ee the working fluid The themuomc collector 
M coupled to th* heat pipe by a taparad conical |omt designed 
to minimus the temperature drop The collector heat flue matches 
the design requirements of the thermionic con we; tor Author 


rj /• IMil'f Nanotiei Aaronautict and Spec* Administration 
l -v is Hesvarch Center Cleveland. Ohio 

SOME HOW PHENOMENA IN A CONSTANT ANSA DUCT 
WITH A SONOA TYPE INLET INCIUOINO THE CRITICAL 
NEOION 

H C Nemlncks end ff J Sutraneau 197$ 14 p refs Proposed 
tin frasentatiori ef the Winter Atm Meeting San Francisco 
in ts One 19/8 Soon soiad by ASME 
NASA TM 18943 F 96901 Avail NTIS HC A02/MF AOI 

L.SCL TOO 

Mass I mifmg flow cheiacieneiics 1o« a 66 L/D lube with e 
diiiila typ« miei were esseeeed over large rengee of temperature 
jmt pirss'na using huid nitrogen Under cerlem conditions 
epsislioii s-d pressure drop at the mlei was sufficiently strong 
lu parniii partial vapor uauon and th* remaining fluid flowed 



N7S-273SC*| National Aaro nau bci and Space Administration 
Lewis B ee aa rch Cantat. Ca v a ian d . Ohio 
MSASUNSMCNT OP CONTROL 9VSTIM RS9PONSI USING 
AM ANALOG OPS RATIONAL CIRCUIT 

Vincent fl Lafli 1S7S 4 p raft Presented *1 tha Elec / Electron 
Conf snd Exposition. C avaiand. 9-11 May 1979; Spo n sore d by 
IECE 

(NASA TM-78S37; E-9S80) Avail NTIS HC A02/MF AOT 
CSCL '-48 

Tan basic steps ara est abl ished Mr an analog mat hod that 
maaaui sc central system rsaponsa paramswra An aeampW (hew* 
how tt aa* step* ware mad on a speed control portion ol an 
aunbai? power unit Th* aquations and catcuiatwna nacaas a ry 
to daacnba this s u bsys te m era given. The mechanisation schematic 
and simulation diagram for obtaining the m aa eur ad response 
parameters el th* control system Ming an analog circuit si* 
anptaurad Methods for investigating th* various affects of I fra 
control peramatars are d ea en bad It m conctudad that th* optimum 
system should be undardamped enough to be slightly oscillatory 
during transients Author 


N7A-3S372*f Nsbonal A e ronautic* and Space Administration 
Lawns flasasreft Cantat. Oavaf an d. Ohio 

VELOCITY. TEMPERATURE. AMO ELECTRICAL CONDUC- 
TIVITY PROFILES IN HYDROGEN-OXYGEN MHO OUCT 
FLOWS 

Mafwsh S Graywall and Carlson C P Flan 1t7i 11 p raft 
To be p ra aam ed at the Wmter Ann Moating of th* ASME. San 
Franeitco. 10-1B Dec 1978 Prepared m cooperation wltn Wichita 
State line 

(Grant NsG 3196 Contract EF 77 A 01 2S47) 

INASA-TM 78S6S E 9717) Avail NTIS HC A02/MF AOI 
CSCL 200 

T wo -dimensional duct flow computations tot redial dratnbu- 
irons of velocity temperature and aiactnca! conductivity ara 
capone d Calculation* war* earned out for th* flow condition* 
ra p r a aan tatrv* of a hydrogen-oxygen combustion driven MHO 
duct Result* sra presented for pro fi les of developing flow m a 
smooth duct, snd tor p r ofi l es of fully dsvslopsd pipe flow with 
s specified sfraamwis* (hoar etraa* dratrtbutron The predicted 
temparatur* and electrical conductivity p rofiles for the d a v ofop- 
mg flows compare wall with evarlabia axpanmantat data G G 


NTS- 2S374*| National Aaronautict snd Spec* Administration 
Law* Research Canter. Oavafand. Ohio 

TACT1. A COMPUTER PROGRAM FOR TH* TRANSIENT 
THERMAL ANALYSIS OF A COOLED TURBINE SLAOC OR 
VANS EQUIPPCO WITH A COOLANT INSERT. 1. UflCRS 
MANUAL 

Raymond E Gauglar Aug 187S 7S p rats 
fNASA-TP-1271. E-9S64I Avail NTIS HC A06/MF AOI CSCL 
21E 

A computer program to calculat* transient and steady etata 
tamparafurae. pressures end coofeni flews in a cooled, aaial 
flow turbme Wade or vena with sn impingement insert it deecnbed 
Coolant tad# heal transfer coefficients are calculated internally 
m th* program, with the user (pacifying either impmgenrant or 
convection hast nenefei at ach mtamal flow station Spent 
impingement err flow* m e chordwwr w direction end is discharged 
through the trading edge end through him cooling holes The 
sbiiity of the program to hand* him cookng r. limited by Ih* 
mtamal flew modal Sample p r ob l e m *, with tables of mput snd 
output are included m the mpon Input to the program in clu de* 
a description of thn bled* geometry, coolant supply condition* 


i 
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pqtatdb (harm*) boundary cond dt on a . and whMt ipaa d Tha 
b ta da wgfl can hava baa l a ya n of d df a iam matartals, aucb aa a 
oaramtc banal ban or ooattng ovar a natabc tubatrata Program 
output Mctudaa tba t t m pqrgturg at aaeh noda. tha coolant 
pioaaurai and flow rataa. and tha Mwda haat-trancfar eoof- 

nwm>. AinnOf 


N7MMt7'| National Aaronautm and Space Administration 
Lawis ftaaaarch Cantar. O a valand. Ohio 

LIQUID PROPELLANT REORIENTATION IN A LOW 
GRAVITY ENVIRONMENT 

Irving E Sumner Jul 1979 52 p 

(NASA TM 76969 E 97161 Avail NTIS HC A04/MF AOI 
CSCL 200 

An exietmg empirical analysis ratal mg to tha reorientation 
of liquids in cylindrical tanka due to propularva tattling m a low 
gravity imnronment wet aatandad to include tha effocte of gayaar 
forme non m tha Watwr number range from 4 to 10 Estimatts 
of tha minimum velocity increment requnad to be imposed on 
tha propellant tank to achieve kqi id reorientation ware made 
the retorting Bond numbers baaed on tank radius ware fou id 
to be m the range from 3 to 6. depending upon tha initial 
liquid fiH level, with higher Bond number required for high initial 
fill level! Tha reaurtmg Weber numbera. baaed on tank radiua 
and the velocity of the liquid leading edge, were calculated to 
be in the range from 8 5 to B 5 for cylindrical tanka having a 
fmeneaa ratio of 2 0 with Weber numbert of aomewhat greater 
valuet for longer cylindrical tanka It. therefore, appeared 10 be 
advantageoua to allow tmell gey tart to form and then dieaipate 
into the turf ace of the collected liquid in order to achieve the 
minimum velocity increment The Bond numbera which defined 
the aeparation between regiont in which gey aer formation did 
and did not occur due to propulanre settling in a tphencal tank 
configuration ranged from 2 to 9 depending upon the liquid fill 
level 3 B 


NTS- 33360*1 National Aeronautic! end Space Administration 
Lew-i f t aaaarch Center. Ctoveland. Ohio 

tfaaiNCCMIM IN TUB HIT century 

John f McCarthy. Jr 1B7B 16 p rale Pre ve n t ed at tha 
26th Annnr Conf of the Am Aatronautical Soc . Houaton. Tea . 
30 Oct 197$ 2 Nov 1979 

(NASA TM 79010 £97141 Avad NTIS HC A02/MF AOI 
CSCL 12B 

fteaaonable evolutionary trenda m federal outlaya for 
aeroapece reaearch and develop m en t predict a continuing deebna 
m real reaourcea 11970 dobaral until the iwd e ig ht ie s and a 
growth thereafter to the 1970 level by 2000. s' id wed below 
the 1966 peek Employment >o ve ta wib per artel thia trend with 
no ahortage of available peraonnel fore ae en Theae trenda 
characterise a maturing mduatry Shift! m outlook toward tha 
economic uae of r»t^urcee. rather than minimum nek at any 
coat, end toward mwaiona aligned with aocietal need! and broad 
national goaty will accompany thaao bend! Thee# ehdta m outlook 
wilt ante m pert m academia, and wrk tn turn, influence enflNNMfMf 
•duett too By 2000 epece technology wd hov# *c h* ovod mop* 
Mhmcoi »n the 'nonogomont of inter motion in ipece tumporti 
lion, m kpice MwetufOt ond m onorgy Tho oconomc* of OpOCO 
tydew i mutt ho iho prtmory c o no idtrotion if tho tpoot progrom 
fo t O M tn for tho 2Ut century it to bocomo on octuofety Author 


AV9 16726 * Rtnwd reprntmiliom for fh# 

vfiCTMty of wrfttci and steam and nan repr Mentations for the surtaee 
tension of water R C Mefnlncks (NASA, Lf*‘> Reseefch O tver. 
C!**veler»d Ohio), R 8 McCMtotk fc’lect«ic Co , 

fei*henect*r!y. N V ), end G J S*(wei1n (KVestinghooi* Elect nc Corp , 
Philadelphia P* I ASMF 7rj/»»jc. ho/»# Srr»e s A Joornai (if 
En&tietti tot ftneuf, yo! 98, Oct 1977, p 664878 1 1 tefs 


A 79-16920 * # Boding Ma lpfan e a and BCwysab s s boding gf 
neon and n rtio itn, S S Fapefl and A. C H a ndHoht (NASA, Uwb 
Research Canter Cleveland. Ohio). National Bureau of Standard!. 
C ry ogen i c fn p Pu a ri ng Conference Utdmtlty of Colorado, Boulder, 
Colo.. A qg 2-6, 1877, Paper IT p. 6 reft. 

Forced convection and subooo tod boK'itg rtaat trantfar data for 
liquid nltrogtn and liquid neon ware obtained In lupport of a detign 
ttudy for a 30 tetlt cryomagnat ooolad by fercad conva ctlo n of 
liquid naon. Thia daaig n precludes nucleate boiling in tha flow 
channeti at they ere too amell to handle vapor Bow. O on a aqu e rnt y, it 
wet nacetaary to detarmlne tolling incipNnce under the oparabng 
condition! of the magnet tyatam. Tha crycgan data obtained ovar a 
rang» of fyttem pressures, fluid flow rataa, and applied heat fluxes 
were uted to develop correlationa for predicting boUmg incipience 
and convective boiling heat trantfar coefficient! in uniformly heated 
flow Channel!. The Bcuricy of the correlating equation! waa than 
evaluated. A technique wet alto developed to calculate the poiition 
of boiling incipience in a uniformly haetad flow channel. Com 
perttom made with tha experiments! data showed a prediction 
accuracy of plus or minus IS ptrctnt. (Author) 


A 79-18621 * » Effect of lea co n ta min a ti o n on Nqutd-nMrqgen 

drope in film boding. G. J. Schoawow (NASA. Lewis Research 
Center. Ctoveland Ohio; Florida. Univartity. Gainesville. Fla.), C. E. 
Chmialewikl (NASA. Lewis Research Cantar. Cleveland. Ohio; 
Inditny Public Service Ob.. Plainfield. Ind.,1. and K. J. Baumenter 
(NASA, Lewi! Retvarch Center, Ctoveland. Ohiol. National Bureau 
of Standard k, Cryogenic Engineer in g Conference. Univartity of 
Colorado. Boulder. Colo.. Aug 2-5. 1977, Paper. 11 p. 8 reft. 

Previously reported report rat ion tuna data of liquid nitrogan 
drops in him boiling on i flat plat# are about 30 ptrctnt short ar than 
pradictad from standard laminar film boiling thaory. Thu theory, 
however, had been found to tucceufutly correlate the data for 
conventional fluids such as watar, tthanol. btnrana, or carbon 
tetrsrhloride ."his paper presents exper -nental evidence that some 
0< tha discrepancy for cryogenic fluids results from ci contamma 
tion due to condensation Tha data mdicata a fairly linear decrees* in 
droplet evaporation time with the diameter of the ice crystal residue 
Altar correcting tha law data foi <c* contamination along with 
convection, a comparison of theory with experiment shows good 
agreement. (Author) 


A7B-1SB22 * » Estimating surface temperature in forced con 
s e cti on nucleate boding - A simplified method. R. C. Hendricks enri 
S S. Pepell INASA Lewis Research Center. Ctoveland. Ohio',. 
National Bureau of Standard k. Cryogenic Engineering Confer m- 1 . 
Univeitity of Colorado, Boulder. Colo . Aug. 2-5. 1977. Paper. 7 p. 9 
raft. 

A simplified expression so estimate surface temperatures in 
forced convection boiling was developed using a liquid nitrogen data 
bate Using the principal of corresponding states and tha Kulatafadt* 
relation tor maximum pool boiling heel flux, tha expression was 
normalized tot us* with other fluids The expression was applied also 
to neon and water For the naon data base, tha agreement was 
acceptable with the exclusion of one sat suspected to be in the 
transition boiling regime For the water data base at reduced pressure 
pester thin 0 06 the agreement is generally good At lower reduced 
pressures, the water data scatter and tha calculated temperature 
becomes a function of flow rate. (Author) 


l >c <5924 • » Two phase ohoke flow m tubes with eery large 
L/s. if. C Hendncks and R J Sunoneau INASA. Lewis Research 
Cental. Cleveland, Ohio). National Bureau ol Slander uk Cryogenic 
Engineering Conference, Umverpty of Colorado, Boulder, Cob., 
Aug 2 5 1977 Paper 21 p 19>ets 

Two phase and gaseous choked flow dele tor fluid nitrogen were 
obtained for e fast section which was a long constant area duct of 16 
700 L/D with a diverging diffuser attached to the esit Flow rate 
data were 'aken along five isotherms 1 1 educed lemoeratur* of O.Sf. 
0.96 1.06. 1 t2, and 2.34 ) fur reduced pressures to 3. The flow rate 
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dati ware mapped m the usual man not u+*og Magnetron cond W o nt i 
die inlet mixing chamber upstream of the antrenee length. The 
rasultt are predictable by • teophat hom o w ne o m equilibrium 
chokHtg flow modal which inctudet wad fraction. A aUnpUfied theory 
which in anance dtoouplo the long tube r egio n from die high 
aoce i er atl oo choking region Mao appear* to predict die data 
n eeo ne biy wrtl, hot about 16 percent low, (Author) 


A7IM74II * 0 Velocity and temperature praties in nur- 
eMkal nitrogen flowing peel a hor dental flat plate. R. J Simoneau 
IN ASA. Lewis Research Center. Cleveland, Ohio I. Amortcon Inititu** 
of Chomkof Enginoon end American Society of MochoNcof (top 
noon. Hoot Tronthr Confortnco. Soft Loko City. Utoh. Aug. 1S17. 
1977. ASM E Popor 77HT7. 8 p. It rtfs. Members, $160; 
non members, $3 00 

Boundary layer velocity and temperature profiles were measured 
for nitrogen near its thermodynamic critcel point flowing past a 
horizontal flat plate. The heated surface was oriented both facing 
upward and downward. The results were compered to earlier work m 
which measurements ewrt made for vertically upward flow. The 
boundary layer temperatures ranged from betow to above the 
thermodynamic critical temperature. For wall temperatures below 
the thermodynamic critical tamperatyre there was little variation 
between the velocity and temperature profiles in the three onenta 
tions. In a 1 ! three orientations the point of crossing into the critical 
temperature region is marked by a significant flattening of the 
velocity and temperature profiles and also a decrease m heat transfer 
coefficient. As the heat flux and. consequently, wall temperature are 
further increased significant dtanges occur in the velocity and 
temperature profiles Examination of near-cr iticai heat transfer in 
these three flow orientations offers insights into the relative role of 
buoyancy forces m this regime. (Author ) 


A 78* 17606 * v Thermally driven oscillations end wave motion 
of a liquid drop. K. J Baume«t*er. R C Hendricks (NASA, Lewi* 
Research Center, Cleveland, Ohio), and G J. Schoessow (Florida. 
University, Gainesville, Fla), Amoncon Institute of Chomtctl En 
grneert end Amoncon Soctoty of Mocbomcs! Engine* y Host T render 
Conforonco, Soft Lake City. Utsb. Aug IS 17. 1977 Psper. 11 p. 16 
refs Members. $1 50, nonmerrbei*. $3 00. 

In the date of Le-denfrcst IknUng, liquid diops are observed to 
vilwate in 4 variety of modai palter ns Theories aie presenter) which 
predict the frequency of osculation and show that the observed 
modal patterns of drops correspond to Th# minimum energy 
oscillatory excitation ila*e High speed photographic techniques vyera 
used to record these motions and substantia!* th# theories An 
incipient temperature wai also found for water drops m film twlmg 
below whicfi free oscillations do not exist in addition to these 
oscillations, photographic sequences are presented which show that 
wave motion can vxiM along the circumference of the drop 
Following the study of free utCillltiont, the system was mounted on 
a shaker table and the drop subjected to a range of forced 
frequencies and accelerations. (Author ) 


A 78 20662 * * A computer program for the transient thermal 

analysts of an impingement cooled turbine Made. R E Gaugier 
(NASA, Lewis Research Center, Cleveland Ohio» Amoftcon I rupture 
of Aoronoutm snd Astronoutus. Aernspo r Science* Mott mg. f6lh, 
Hunlivdte 4/a Jon 16 18, 19/8. Pop* 78 92 9 p 8 refs 

A computer program to calculate transient and steady »U-r 
temperatures pressures and coolant flows m a cooled turbine blade 
or vane With an impingement insert ts described Input to the 
program includes a description of the blade geometry coolant supply 
conditions outside thermal boundary conditions and wheel speed 
Coolant side heat transfer coefficients are calculated internal!-' m ihc 
program with the uler specifying the mode of heat transfer at each 
internal flow station Program output includes the tempr»etur# at 
each node the coolant pressures and flow rates and the uuick* heat 
Pansier coefficients A sample problem is discussed (Author ) 


A 78*23246 * Character t*t*es of the unsteady motion on 

trenavertety sh eare d moan Rows. M. E Goidsttm (NASA. Law** 
R ti c a rch Center, Cleveland. Ohio). Journo! of Fiord Mechanic*, vol. 
84, Jan 30. 1B78, p. 306320 16 reft. 

An expired representation for the unsteady motion on a 
transversely sheared mean flow is obtained which corresponds to the 
gustliw mol on on a uniform mean flow. The important features of 
this motion are discussed, it ts shown that ds velocity, pressure and 
vortrerty are aH induced ;>y a certain disturbance field that h a linear 
combination of the votttoty and partied displacement fields and •« 
everywhere frozen m the mean flow. The general ideas are illustrated 
by consider Msg the scattering of a gust by a half-plane embedded in a 
shear flow (Author) 


A 78-24009 • a On the local new of the spectral energy transfer 

in turbutence. R. G. 0 tinier (NASA, Lewis Research Center. 
Cleveland, Ohio). Am* icon Phyticof Soctoty. Anniversary Mooting of 
the Flukf Mtchontct Division. 30th . BotNohom. Po.. Nov. 21 23. 
1977. Pm>or. 19 p 12 refs. 

Data for the energy transfer function are used to estimate the 
decree of localness of energy transfer in homogeneous turbulence ft 
is found that in regions where the energy which enters a wav an umb*. 
band it great or than th* energy leaving, much of the energy entering 
the band is produced by wavenumbers an order of magnitude 
smaller. Thus for both low and high Reynolds numbers, spectral 
energy transfer it nonlocal The tendency of the energy to jump 
between separated wavenumber regions agrees with the theory that 
turbulence form*, concentrated regions of Urge velocity gradients It 
is also felt that the universal equilibrium theory n.ay be applicable if 
the Reynolds number of the turbulence is very high S.C.S 


A78-32?49 * " Constraint sloshing of hquid rrwoury in :» 

ftxxfcta spherical tank. J Lestingi (Akron, University, Akron. Ohio) 
and R. Zavesky (NASA, Lewis Research Center, Mechanical In 
ginaermg Section. Cleveland. Ohio) Amercsn Imtitpte of Aero- 
thiuna Astron,*rtic\ snd Deutsche Geselhchoti fur Luff- unc 
P.mm f»hrt. Inhtn«f>onof Electric Propulsion Conference, 13th, Son 
Outgo. Cold.. Apr 25 27. 1978 , A IAA Pop* 78470 8 p 7 refs 

T' <• mercury propellant tank system developed for use w.th 
sola* vUctric propulsion was studied to analytically determine the 
resonant frequencies of the tank system and compare them with th* 
anticipated onntrol natural frequency of the spacecraft The System 
consisted of a stainless steel spherical shell and a hemispherical 
elastomeric duphram whch separates the mercury propellant and 
the gaseous nitrogen preset rant. The major analylcal tool used was 
ttw N AST HAN pro^am. Six mathematical models, which represent 
vs tool amounts of mercury in the tank system were developed. 
Resonant f?e<)uenc»* for six harmonics were obtained for each of 
the s<x models contelered Thereejlts show thet the lowest resonant 
frequency tor the lank system is about an order of magnitude greater 
than the anticipated control frequency of the spacecraft (Author ) 


A 78 36618 * * High temperature heat pipe research at NASA 
Lawn Research Center. I K Town and W B Kaufman (NASA. 
Lewis Rrscarrh Center Cleveland. Ohio!. In Inter national Heat Pipe 
Conference, 3rd Palo Alto. Calif., May ?2 * : 4, 1978, Technical 
Pt(H*fS (A 78 365/6 1 4 34) New York. American Institute of Aero- 
nautics and Asti onaut'cs . Iih\. 19/8, p 303 311 (AlAA 78438) 

In the course of st.d.cs of thermionic power plants for space 
applications, high temprf«*ure retractor y metal heat pipes have bren 
designed and built to* alkali metal working hunts Fabrication of 
tungsten wit# reinforced tantalum p*pes by chemical vapor de 
povtion is d mussed, I hr development of reinforced pipes With 
iMety jl arteries pioduced by chemical v«(»or deposition is also 
mentuMierl Tfu; feasibility of using litfmim, sod»urn, potassium, 
ceS'i.m or neit u»y ttic w<’ikiny Muid m the riejt pr»>es is also 
irv«ewed 0(H*raticV' of a htfiium filled h#jt pip* of about 3 kW 
capacity fur sever ai (fiouiafki t»ours :S rr lotted. J M.0, 
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A7840983 * Turbulence processes and simple dosofa 

schemes. R G Dei&sier (NASA, lowis Research Center. Cleveland. 
Ohio), tn: Handbook of turbulence Volume 1 Fundamentals and 
applications. (A78-4G976 17-34) New York, Pienum Press, 1977, p. 
165-186. 23 refs. 

The problem of closure in turbulence in the case of two point 
correlations resides in the existence of two unknowns E and W, the 
energy spectrum function and the transfer function, respectively, in 
the spectrum equation. In the case of weak turbulence. W is 
negligible |r case of higher correlations, closure can be effective by 
neglecting the inertia term in the highest order term used. Specifying 
a certain number of spectra at an initial time is also a way of getting 
around the closure problem. A simple case of turbulent shear flow is 
then considered, where two-point correlation equations are used and 
the velocity is broken into mean and fluctuating components. This 
yields a differential equation for the energy spectrum, the three 
terms of which are the energy spectrum, production term and 
dissipation term. They are plotted for a particular time. Similar 
analyses and comparisons with experiment are made for pipe and 
boundary layer flows. P.T.H. 


A78-41154 * » Liquid jet impingement normal to a disk in 
zero gravity. T. L. Labus (NASA. Lewis Research Center, Cleveland, 
Ohio) and K. J. DeWitt (Toledo. University. Toledo. Ohio). 
f American Society of Mechanical Engineers, Paper 78-WA/FE-1 . 
1978.) ASME. Transactions. Journal of Fluids Engineering, vol. 100, 
June 1978. p. 204 209. 27 refs. 

An experimental and analytical investigation was conducted to 
determine the free surface shapes of circular jets impinging normal to 
sharp^dged disks in zero gravity. Experiments conducted in a zero 
gravity drop tower yielded three distinct flow patterns which were 
classified in terms of the relative effects of surface tension and 
inertial forces. An order of magnitude analysis was conducted 
indicating regions where viscous forces were not significant when 
computing free surface shapes. The free surface analysis was 
simplified by transforming the governing potential flow equations 
and boundary conditions into the ir»erse plane. The resulting 
nonlinear equations were solved numerically and comparisons were 
made with the experimental data for the inertia dominated regime. 

(Author) 


A78-45431 * Performance characteristics of two annular 

dump diffusers usiiv. .on- stabilized vortex flow control. A J. 
Juhasz and J. M. Smith (NASA, Lewis Research Center, Cleveland, 
Ohio) International Association for Hydraulic Research, ASME, and 
ASCE. Joint Symposium on Design and Operation of Fluid Machin- 
ery Fort Collins, Colo., June 12 14, 1978, Paper. 13 p. 7 refs. 

The two diffusers employed in the investigation had the same 
overall area ratio but different prediffuser area ratios and suction slot 
geometries Velocity profile and diffuser pressure recovery perfor 
mance data were obtained at ambient pressure and temperature, with 
inlet Mach numbers ranging from 0.18 to 0.41 and Suction rate 
varying from zero to 18% of total inlet mass flow rate On the basis 
of the reported investigation it is concluded that suction stabilized 
vortex flow diffusers show promise for application in combustors 
because of relatively high static pressure recovery and low total 
pfesstire loss obtained in a short length. Performance obtained using 
a narrow ^ngle *7 degree) prediffuser was superior to that obtained 
with a prediffuser having a 14 degree included angle. G.R. 


A78-50322 * a Degree of vaporization using an airblast type 
fuel injector for a premixed prevaporized combustor. R. R. Tacma 
(NASA, Lewis Research Center, Cleveland. Ohio). Fuel Society of 
Japan. International Conference on Liquid Atomization and Spray 
Systems, 1st , Tokyo, Japan , Aug. 28-31, 1978, Paper. 11 p. 9 refs. 
Contract No. EC 77-A-31-101 1. 

Vaporization data are presented which could be useful in 
designing premised prevapor i zed fuel preparation systems for gas 
turbine combustors Lean, premixed prevaporized combustion 
systems are being developed because they operate with low flame 


temperatures and, therefore, produce low levels of nitrogen oxides. 
Parametric tests of the effect of inlet air temperature, length 
(residence time), reference velocity, pressure and fuel-air ratio on the 
degree of vaporization are reported. Jet A and Diesel no 2 fuel were 
tested. A formula is provided which shows the effect of inlet air 
temperature, residence time, reference velocity, and pressure on the 
degree of vaporization for a constant fuel-air ratio of 0.020. The 
results of the effect of inlet air temperature on the degree of 
vaporization using Jet A and Diesel no. 2 are nearly identical. G.R. 


A78-50323 * ff The role of drop velocity in statistical spray 
description. J. F. Groeneweg (NASA. Lewis Research Center. 
Cleveland, Ohio), M. M. El Wakil, P. S. Myers, and O. A. Uyehara 
(Wi xronsin. University, Madison, Wis.). Fuel Society of Japan, 
International Conference on Liquid Atomization and Spray Systems, 
1st, Tokyo, Japan, Aug 28-31, 1978, Paper. 16 p. 15 refs. 

The justification for describing a spray by treating drop velocity 
as a random variable on an equal statistical basis with drop size was 
studied experimentally. A double-exposure technique using 
fluorescent drop photography was used to make size and velocity 
measurements at selected locations in a steady ethanol spray formed 
by a swirl atomizer. The size-velocity data were categorized to 
construct bivariate spray density functions to descrioe the spray 
immediately after formation and during downstream propagation. It 
was found that a statistical treatment of drop velocity was supported 
by the data. Spray density function shapes and modal characteristics 
depended strongly on position and the amount of droplet-gas 
interaction that had occurred. Bi modal density functions were 
formed by environmental interaction during downstream propaga 
tion. Large differences were also found between spatial mass density 
and mass flux size distributions at the same location. (Author) 


N76- 12364*# Martin Mariana Corp . Denver, Colo. 

CmCT OF VIBRATION ON RETENTION CHARACTERIS- 
TICS OF SCREEN ACQUISITION SYSTEMS Final Report. 
May 1S7S - Jan. 1S77 

J R Tegert and A C Park Oct 1977 167 p refs 
(Contract NAS3 20097) 

(NASA-CR- 135264; MCR 77-253) Avail: NTIS 

HC A08/MF A01 CSCl 20D 

An analytical and experimental investigation of the effect of 
vibration on the retention characteristics of screen acquisition 
systems was performed The functioning of surface tension devices 
using fine-mesh screens requires that the pressure differential 
acting on the screen be less than its pressure retention capability. 
When exceeded, screen breakdown will occur and gas-free 
expulsion of propellant will no longer be possible. An analytical 
approach to predicting the effect of vibration was developed 
This approach considers the transmission of the vibration to the 
screens of the device and the coupling of the liquid and the 
screen in establishing the screen response A method of evaluating 
the transient response of the gas/ liquid interface within the screen 
was also developed. Author 


N78-16329** Sigma Research, Inc, Richland. Wash 

TWO-PHASE WORKING FLUIDS FOR THE TEMPERATURE 
RANGE 60 TO 360 C Final Report 

Elric Saaski and Peter C Owzarski Jun 1977 103 p refs 
(Contract NAS3-20222) 

(NASA-CR- 135255) Avail NTIS HC A06/MF A01 CSCL 
200 

The decomposition and corrosion of two-phase heat transfer 
liquids and metal envelopes have been investigated on the basis 
of molecular bond strengths and chemical thermodynamics 
Potentially stable heat transfer fluids for the temperature range 
100 C to 350 C have been identified and reflux heat pipes 
tests initiated with 10 fluids and carbon steel and aluminum 
envelopes to experimentally establish corrosion behavior and 
noncondens8ble gas generation rates Author 
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N?9-17942*f Am|ii liquid Aockat Ob.. Sacramonto. CaMf 
•UNMCWTICM. OXY8IN HCAT TRANGFIA FW NM 
A 0. Spancor and 0. C AouMr Now. 1977 96 p raft 
(Contract MASS-20384) 

(NASA-CA- 136339) Avail NTIS HC AOS/MF A01 CSCL 

200 

Hoot trondor to supercritical oxygon wvaa axparimantafly 
moaaurad in atoctneal hoatod tuba* Expartmantal data wara 
obtained for praaauraa ranging from 17 to 34.8 MPa (2460 to 
6000 paia). and heat Auxaa (ram 2 to 90 million w/aq cm 11.2 
M 66 Btu/(aq In aac)) Bulk lamparaturaa ranged from 96 to 
217 K (173 to 391 A). Expanmental data obtained by other 
invaatipators ware added to thia to incraeae the range of p resaw re 
down to 2 MPa (290 pale) and Incraaae the range of bulk 
temperature up to 666 K (1019 Al From thia compilation of 
experimental data a correlating aquation waa developed which 
pradteta over 96% of the experimental data within + or - 30% 

Author 


N7B- 29410*1 TAW Defenae and Space Systems Group. Redondo 
Beach. Calif 

CT9 IBP TH6AMAL ANOMAUE8: HEAT PIPE SYSTEM 

PEAPOAMANCI Final Haport 

B. 0. Marcus 30 Now. 1977 61 p rela 
(Contract NAS3-21012I 

(NASA-CA- 169413) Avail NTIS HC A04/MF A01 CSCl 

200 

A part of the investigation is summarized of the thermal 
anomalies of the transmitter '-xpenment package (TCP) on the 
Communications Technology ' atePite (CTS) which were observed 
on four occasions m 197 . Specifically, the possible ledum 
modes of the variable con- uctance heat pipe system (VCHPS) 
used for principal thermal control of the high -power traveling 
wave tuba in the TEP are considered Further, the investigation 
examinee how those malfunctions may have given Use to the 
TEP thermal anomalies Using CTS flight data information, ground 
teat results, analysis conclusions, and other relevant information, 
the inves ti gation concentrated on artery depnmmg as the most 
likely VCHPS failure mode Included in the study as possible 
depnmmg mechanisms wars freezing of the woiking fluid. 
Marangoni flow, and gas evolution within the arteries The 
report concludes that while depnmmg of the heat pips arteries 
is consistent with the bulk of the observed data, the factoia 
which cause the arteries to deprime have vet to be identified 

LS 


N 76-31390*1 C dynamics/ Commit. San Diego Calif 

FILLING OF OABITAL FLUID MANAGEMENT SYSTEMS 

F Menmi. M H Blatt and N. C Thies Jut 1978 117 p 

rale 

(Contract NAS3 2102D 

(NASA CA 159404. CASD NAS 78 0101 Avail NTiS 
HC A06/MF A01 CSCL 200 

A study waa performed with thiea objectives It) analyze 
fluid management system Ml undei orbital conditions. 
(2) determine what experimentation is needed, end 13) develop 
an experimental program The flux) management system was a 
1 06m (417 ml diameter pressure vassal with screen channel 
device Araiyae* were conducted using liquid hydrogen and N204 
Tie influence of helium and autogenous pressurization ayatemt 
waa considered Analyses showed that fluid management system 
fill will be more difficult with a cryogen than with an earth 
storable The key to a successful Ml with cryogcns is m devising 
techniques for filling without vent liquid, and removing trapped 
vapor from the screen device at tank Ml completion This will 
be accomplished with prechill, fill, and vepe' condensation 
processes Refill will require a vent and purge prooaae. to dilute 
th: residual helium, prior to introducing liquid Neither prechill, 
chill, nor purge processes will be required for earth atoreblee 

Author 


WTt 999GG*# Colorado State Unfit.. Fen CoMine. Fluid 
Meehentoe and Wind 6nQinnnting Program. 

A VMUAt INV9GTIGATION OF TUMULENC9 IN STAGNA- 
TION FLUNK ABOUT A CIRCULAR CYLINDER 
FW Repast 

WWy Z. Sedeh and Merveit J. Srauar Oct. 1E79 92 p rate 
Flm nqiplatrunl Numbar C-299 to thia report ia avallaofis on 
loan from Chief M anage m e nt Services Division (6-6). National 
Aeronautics and 9paoa Admini st r ati on Lewie Research Cantor. 
2100 Graokpaifc Road. Cleveland. Ohio 44136 
(Grant NsG-3127) 

(NA8A-CA-3019. CSU FM WEP NA8LRC 1 
CER-77-78WZS-HG1322) Avail : NTIS HC A04/MF AC1 CSCL 
200 

A vi s u a l Inve st igation of turbulence In ategnalion Sow around 
a circular cylinder wee canted out m order to gem a physical 
insight into the modal advocated by the cortrity-ampiificetion 
theory Motion pictures were taken from three different viewpoints, 
and a heme by frame examination of tel act ad movie stripe was 
conducted Qualitative and quantitative snatyaae of the Sow events 
focused on tracing the temporal and spans! evolution of a 
croea-vortex tube outlined by the entrained smoke filaments The 
visualization eupphod evidence verifying: (1) the selective 
stretching of cross-vortex tubas which is responsible for the 
amplification of croaa vorticity and. honca. of etraemwiso 
turbulence. (2) the sties mwiae tilting of stretched croea-vortex 
tubes. (3) the existence of a coherent array of vomcaa near the 
stagnation zone; (4) the interaction of the amplified vorticity 
with the body laminar boundary layer; and. (6) the growth of a 
turbulent boundary layer. Author 


A 78-428 77 * x Flow of liquid jets through closely wo van 

tcraans. F. T. Dodgt and R. E. Ricker (Southwest Research Institute, 
San Antonio, Tax.). Journal of Spacacraft and Rockats, vol IS. 
July-Aug. 1978, p. 213 218. 9 rah. Contract No. NAS320086. 

“'aviously developed analytical models ralxta pressure drop 
across a fine-mash screen to throughflow velocity for duct systems. 
These models are shown to be unreliable for an unennfined flow, 
such as a tree jet. i.npingtng on a screen. A new model is developed 
for these kinds of systems, incorporating the important influence of 
liquid le fleet (on by the screen. A new parameter, the boundary-layer 
N-'Ckege coefficient, is introduced. This ooefficie.it. which depends 
on the screen weeve geometry end the jet impingement angle, 
accounts foi the increase in fluid path length through the screen 
resulting from the flow deflection. Comparisons are made with 
previous experimental studies to determine empirical values of the 
blockage coefficient. It is concluded that the new model reliably 
predicts the bulk flow and penetration characteristics of an imping- 
ing liquid jet interacting with a screen. (Author) 


A78-48716 * • Convection due to surface-tension gradients. S 

Ostiach (Caw Western Reserve Un.vmitv. Cleveland Ohio) 
COSPAR Plenary Matting, list. Innsbruck, Austria. May 29 June 
10. 1978. Patvi 9p 19iefs Conti act No NAS3 21048 

The use of dimensionless paiametcis in study hunt motions that 
could occm in a reduced gravity environment is discussed. The 
significance ot the Maiango.ii instability is considered and the use ol 
dimensionless par ametivs to investigate imilsiems such as themio and 
dittusucas'illaiy (lows is descntied Chai.it tel istics ol Hind flow in 
spare are desci lived, an.t the relation anil mlmaction ot motions due 
to capitlji its and buoyancy is examined. M.L. 
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36 INSTRUMENTATION 
ANO PHOTOGRAPHY 

Includes remote sensors, measuring instruments end gtgti; 
detectors; cameras and photographic tupplita; and holography. 

For atrial photography sat 43 Forth Resources. For ralatad 
information saa alio OS Aircraft Instrumentetion and J 
Spacecraft Instrumentation. 


■m-IMOfV National Aaronautica and Spaca Adminiatration 
Lewis Raaaarch Cantor. Qaaaland. Ohio. 

RELIABILITY ANALYSIS OF FORTY-FIVE STRAIN-GAGE 
SYSTCMS MOUNTED ON THS FIRST FAN STAGE OF A 
VF-fOO 8 MINS 

Raymond Holanda and Uoyd M. Frauaa Sap IS77 20 p 
rah 

INASA-TM 73724: E-9274) Avail: NTIS HC A02/MF A01 
CSCL 14B 

The reliability of 48 state-of the-ert atrain gaga ayatama under 
tut scale engine testing mat investigated The flame spray procase 
was used to install 23 systems on the fust fin rotor of a YF-IOO 
engine the others were epoxy cemented A total of 86 percent 
of the systems failed in 11 hours of engine oper a t i on. Fhma 
spray system failures were primarily due to high gaga resia mca. 
probably caueed by high strata laved Epoxy system failure* 
were pnncroally erosion failures, but only on the concave aide 
of the blade lead-wire failures between the bleda-to-disk jump 
and the control room could not bo analyzed. Author 


N 78-18443* | National Aeronautics and Space Administration 
Lewis Raaaarch Center. Cleveland. Ohio 

RECOVERY AND RADIATION CORRECTIONS AND TIME 
CONSTANTS OF SEVERAL SIZES OF SHIELDED ANO 
UNSHIELDED THERMOCOUPLE PROSES FOR MEASUR- 
ING GAS TEMPERATURE 

George E Glawa. Raymond Holanda. and Uoyd N Krause Jan 
1978 30 p refs 

(NASA TP 1099: E 9289) Avr I NTIS HC A03/MF A01 CSCL 
146 

Performance characteristics were experimentally determined 
for several sues of a shielded and unshielded thermocouple probe 
design The probes are of swaged construction and were made 
of type K wire with a stainless steel sheath and shield and 
MgO insulation The wire sizes ranged from 003- to 1 02-mm 
diameter toi the unshielded design and from 0 16 to 0 81 -mm 
diameter foi the shielded design The probes were tested through 
a Mach number range of 0 2 to 0 9. through a temperature 
range of room ambient to 1420 K, and through a total-pressure 
range of 0 03 to 0 2 2 MPa (0 3 to 22 atm! Tables and graphs 
are presented to aid in selecting a particular type and size 
Recovery corrections, radiation corrections, and time constants 
were determined Author 


NTS- 23028*1 National Aeronautics and Spaca Administration 
Lewis Research Center. Cleveland. Ohio 

APPLICATION OF FLUIOICS TO NEW CONTROL COMPO- 
NENTS 

Mile* 0 Dustin. Vernon 0 Gabben and Robert E WaHhagan 
In NASA. Washington Fourth Intar-Center Control Systems Coot 
Jen 1978 p 365-386 refs (For availability see N78-230I0 
13-991 

Avail NTIS HC A22/MF A01 CSCL 200 


A7STT382 * if A low coal, po rta b l e tnstrumaot for m i si wi n g 
cmtt tt nco. G. McDonald (NASA. Lawk Retoereh Cantor, Cleveland. 
Ohio). International Solar finer ft Society. Annual Meeting. Orlando, 
«*., June 6-10. W7. Paper. 10 p. 

A low cost, portable instrument has been developed with which 
omittance can be m e asured by comparison to a standard. A redactor 
collects infra-rad radiation from a heated sample onto a low mast, 
black detector and the temperature rise of the black detector is 
measured with a thermocouple and meter. Graphical examples are 
presented for determination of omittance from measurements made 
on a sample at any known temperature. (Author) 


A 78-17397 • Miniature drag force anemometer. L. N. 

Krause and G. C. F relick (NASA. Lewis Research Canter. Cleveland, 
Ohio). In: International Instrumentation Symposium. 23rd. Las 
Vegas. Nev.. May 1-5. 1977, Proceedings. (A78-17351 05-35) Pitts- 
burgh, Pa., Instrument Society of America, 1977. p. 461467. 7 rah. 

A miniature drag force anemometer is described which is 
capable of measuring dynamic velocity head and flow direction. The 
anemometer consists of a silicon cantilevered beam 2.5 mm long, 1.5 
mm wide, and 0.26 mm thick with an integrated diffused strain gage 
bridge, located at the base of the beam, as the force measuring 
element. The dynamics of the beam are like that of a second order 
system with a natural frequency of about 42 kHz and a damping 
coefficient of 0.007. The anemometer can be used in both forward 
and reversed flow. Measured flow characteristics up to Mach 0.6 are 
presented along with application examples including turbulence 
measurements. (Author I 


A78-23825 * Development of a drift-correction procedure 

for a photoelectric spectrometer G. B. Chapman. II and W. A. 
Gordon (NASA, Lewis Research Canter. Cleveland. Ohio) . Applied 
Spectroscopy, vol. 32. Jan.-Fab. 1978. p. 46-53. 6 refs 

A technique has been developed to automatically correct for 
drifts in the radiometric sensitivity of the drtector channels in a 
direct-reading emission spectrometer. The method utilizes a 1000 W 
tungsten-halogen reference limp to illuminate the detectors through 
the same optical path as that traversed during the analysis of the 
sample. Detector channel responses to the light are compared to 
those for the same light intensity at the time of enalytical 
calibration. This corrects for the drift. It is noted that with the 
exception of positioning the lamp, the procedure is fully automatic. 

S.C.S. 


A78-33365 * Instrumentation for propulsion systems de- 

velopment. I. Warshawsky (NASA. Lewis Research Center, 
Cleveland, Ohiol Society ut Automotive Engineers Congress and 
Exposition. Detroit. Mich . Feb. 27 Mar. 3, 1978, Paper 780076. 1 1 
p. 20 refs. 

Various type; of instrumentation for the development of 
propulsion systems aie discussed. For the steady state nuMsuiement 
of local temperature, pressure and flow velocity in gases the devices 
include a multielement probe, calibrated thermocouple piobcs. 
thermocouple probes designed tor low gas velocities, pressure 
m earning devices foi high speed rotors, and instruments toi data 
pickup from rotating members For the dynamic measurements of 
the same factors attention is given to 2-mm diameter pressute 
tiansducers. tlush-diaphragm transducers, tesista'ice thermometers oi 
thermocouples, and miniature tiansducers for velocity measure 
merits. Instruments tor compressor and turbine blade imtrumenta 
tion are described with lefereoce to a pyrometer tor mapping 
turbine blade surface temperature, a capacitance method foi making 
rotor clearance measurements, and optical detection procedures tor 
blade vibration amplitude. S.C.S. 
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A79GB929 * Uitnvtotet raratraghotoniftar tar mmirta 

ODtammr MMiphiflr MM* tram alwraft. F. A. Htnwr. B. StUtrt 
(Ptnwrwtrici, Inc., Wtlthtm, indO.C. Briahl (NASA. U»wi« 
Rtiawch Center, Ctevelend, Ohio). Applied Optic*, rot. 17, Mey IB. 
1978, p 1649-1666. 40 refv 

An ultreviolet spectrophotometer (UVS) to meerare downward 
rater (luxes horn en eucrett or other hi^t tliitude platform is 
described. The UVS uses en ultreviolet diffuser to obtain Itrpe 
angular ratporua with no aiming requirement a twelve position filter 
wheel with narrow (2-nm) and broad (20-nml bandpass filters, and 
en ultraviolet photodiode. The columnar atmospheric ozone above 
the UVS (aircraft) is calculated from the ratios of the measured 
ultraviolet fluxes Comparison with some Dobson station measure- 
ments gives agreement to 2%. Some UVS measured ozone profiles 
over the Pacific Ocean for November 1976 are shown to illustrate the 
instrument's performance. (Author) 
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N7S113M*! Teledyne System* Co. Northndge. Calif 

STNAPDOWN GVftO TEST PROGRAM Final Report. 1 Jun. 
1976 1 Sep. 1977 

R B Irvine and R VanAlstine Oct 1977 59 p ref* 

(Contract NAS3 319091 

(NASA CR- 150458) Avail NTIS HC A04/MF A01 CSCL 
14B 

The power spectral noise characteristic per form* nee of the 
Teledyne two degree of freedom dry tuned gimbel gyroscope wm 
determined Tests were conducted using a current configuration 
SDG 5 gyro in conjunction with test equipment with minor 
modification tong term bias stability tests were conducted as 
well as some first difference performance tests The gyro, test 
equipment and the tests performed are described Results are 
presented Author 


A7 8-4 1464 • Compact electron-beam source for formation 

of neutral beams of eery low vapor pressure materials. J. A. 

Rutherford and 0 A. Vroom (IRT Corp.. San D»eqo, Calif . \ Review 
of Sctentific Instru/nents vol 49. July 1978, p. 1008 1010. Contract 
No. NASJ 17759 

In order to form metal vapors for neutral beam studies, an 
electron beam heater and a power supply have been designed. The 
source, which measures about 30 x 50 x 70 mm, consists of a 
filament, accelerating plate (defined by polr pieces), and a supported 
target. The electrons from the filament are focused by the field 
penetration through a 7 mm slit in the high voltage cage. They are 
then accelerated to about 5 kV to a ground plate. The electrons then 
follow a path in the maqnetic field and strike the sample to be heated 
on its front surface. The assembly is attached to a water cooled base 
plate. The electron beam source has produced beams of Ta and C 
particles with densities of about 10 to the 8th power /cu cm. S.C.S. 


mi » » a • * • •» 


Ill 


36 LASERS AND MASERS 


Includes parametric amplifiers. 


N7S-1X421*f National Aeronautics and Space Administration. 
Lewis Ras a awli Cantor. Cleveland. Ohio. 

SMALL SIGNAL OAM OUMMOMIC MEASUREMENTS IN 
A FLOWING COt MO DISCHARGE LASH 

R. A. Bloch. E. J. Manista. and J. W. Dunning, Jr. Nov. 1977 
17 p 

(NASA-TM 73843: E-9430) Avail. NT.S HC A02/MF A01 
CSCL 20E 

Small -Signal gain diagnostic measurements ware conducted 
on d o s ed loop, high power, carbon dioxide laser to assess the 
coupling between gas flow velocity and reson a tor saturation. 
Parameters investigated included optical cavity and discharge 
power. Results of gain measurements within and down s tream 
of the excitation volume ate presented for a laser gas composition 
He:N2:C02 of 10:7: 1 at 90 torr. The gain at constant discharge 
power was observed to be dependent upon discharge power 
level and time. An important result of this study is that the 
effects of gain swept downstream of the discha't* region must 
be considered in the resonator design if efficient extraction of 
stored optical energy is desired. Author 


N78- 14386*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

DISTRIBUTION OF E/N AND N SUB e IN A CROSS-FLOW 
ELECTRIC DISCHARGE LASER 

John W Dunning. Jr . Richard B Lancashire, and Eugene J 
Manista 1976 17 p refs Presented at 29th Ann Gaseous 

Electron Conf. Cleveland 19-22 Oct 1976; sponsored by GE 
and Am Phys Soc 

(NASA TM 73807: E-9390) Avail NTIS HC A02/MF A01 
CSCL 20E 

The spatial distribution of the ratio of electric field to neutral 
gas density on a flowing gas. multiple pin-to-plane discharge 
was measured in a high-power, closed loop laser The laser 
was operated at a pressure of 140 torr (1:7:20. C02. N2. He) 
with typically a 100 meter/ second velocity in the 5 x 8 x 
135 centimeter discharge volume E/N ratios ranged from 2 7 
x 10 to the minus 16th power to 14 x 10 to the minus 16th 
power volts/cu cm along the discharge while the electron density 
ranged from 2 8 x 10 to the 10th power to 1.2 x 10 to the 
10th power cm/3. Author 


N78-21441*f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland Ohio. 

A REVIEW OF THE TNERMOELECTRONIC LASER ENERGY 
CONVERTER (TELEC) PROGRAM AT LEWIS RESEARCH 
CENTER 

D. L Alger. E J. Manista. and R. W. Thompson 1978 19 p 

refs Presented at 3d Conf. on Radiation Energy Conversion. 
Moffett Fielc. Calif . 26-27 Jan. 1978: sponsored by NASA 
(NASA TM-73888; E-9503) Avail: NTIS HC A02/MF A01 
CSCL 20E 

The investigation of the Thermoelect ronic Laser Energy 
Converter (TELEC) concept began with a feasibility study of a 
1 megawatt sized TELEC system The TELEC was to use either 
cesium vapor' or hydrogen as the plasma medium The cesium 
vapor TELEC appears to be the more practical device studied 
with an overall calculated conversion efficiency of greater than 
48% Following this study, a small TELEC cell was fabricated 
which demonstrated the conversion of a small amount of laser 
power to electrical power The cell developed a short circuit 
current of 0.7 amperes and an open circuit voltage, as extrapolated 
from volt-ampere curves, of about 1.5 volts. Authr. 


A78-348BS * ff Distribution of E/N and N/a/ in a cross- Sow 
electric discharge tasar. J. W. Dunning, Jr., R. B. Lancashire, and E. J. 
Manista (NASA, Lewis Research Canter, Cleveland, Ohio). Genera/ 
Electric Co. end Amerken Phyticel Society. Annuel Gaseous 
Electronics Conference. 29th. Clevelend, Ohio. Oct 19-22, 19/6, 
Peper. 16 p. 5 reft. 

Measurements have been conducted of the effect of the 
convection of ions and electrons on the discharge characteristics in a 
targe scale laser. The results are presented for one particular 
distribution of ballast resistance. Velues of electric field, current 
density, input power density, ratio of electric field to neutral gas 
density (E/N). end electron number density were calculated on the 
basis of measurements of the discharge properties. In a number of 
graphs, the E/N reiio, current density, power density, and electron 
density are plotted as a function of row number (downstream 
position) with total discharge current and gas velocity as parameters. 
From the dependence of the current distribution on the total 
current, it appears that the electron production in the first two rows 
significantly affects the current flowing in the succeeding rows. G.R. 


N78-19430*# Rockwell International Corp. Anaheim. Calif. 

ANALYSIS AND DESIGN OF A HIGH ROWER LASER 
ADAPTIVE PHASEO ARRAY TRAN SM ITT E R Real R apart 

G E Movers. J. F Suohoo. J. Winocur. N. A. Meesie. W. H. 
Southwell. R. A. Brandewie. and C. L Hayes Dec. 1977 
190 p refs 

(Contract NAS3- 18937) 

(NASA-CH-1 34962: C7S-S37/501) Avail: NTIS 

HC A13/MF A01 CSCL 20E 

The feasibility of delivering substantial quantities of optical 
power to a satellite in low earth orbit from a ground based 
high energy laser (HEU coupled to an adaptive antenna was 
investigated. Diffraction effects, atmospheric transmission 
efficiency, adaptive compensation for atmospheric turbulence 
effects, including the servo bandwidth requirements for this 
correction, and the adaptive compensation for thermal blooming 
were examined. To evaluate possible HEL sources, atmospheric 
investigations were performed for the C02. (C-12M0-18I2 isotope. 
CO and DF w a veleng t h s using output antsnna locations of both 
sea level and mountain top. Results indicate that both excellent 
atmospheric and adaption efficiency can be obtained for 
mountain top operation with a micron isotope laser operating at 
9.1 urn. or a CO laser operating single line (P10) at about 6.0 
<C-12XO-18)2um. which wee a does second in the evaluation 
Four adaptive power transmitter system concepts were generated 
and evaluated, besad on overall system efficiency, reliability, 
sue and weight, advanced technology requirements and potential 
cost A multiple source phased array was selected for det ai led 
con c eptual design The system uses a unique adaption technique 
of oh ass locking independent laser oscillators which allows it to 
be both relatively inexpensive and most reliable with a predicted 
overall power transfer efficiency of 53% Author 
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MS-tSSII*# Avoe-Evereet Ree* i« o h lab.. Emm. Mjm 
LARIR ABSORPTION PHENOMENA III FtOWINO GAE 
DEVICES PMMMWIhM 


P. K Chapman and J. M. Otto Jun. 1971 126 p rata 
(Contract NASS- 19989) 

(NASACR-13812E) Aval: NTIS MC A06/MF A01 CSCl 
20E 

A th*or*tio*l and ex p eriment^ mveebgetion im preeentad of 
invert* Bremeattahlung a h a o t ptton of CW C02 laaor radiation In 


a wokting laaar. ualng a diamond window nor tomwwon or war 
radiation at power lavala In excew of 10 kW. A danKod anplyaia 
of abaorptlon eondltlona in *ha taat cal la inehidad. Tho 
experimental apparatua and taat setup ara dweribed and tlta 
raautta of experiment# praaantad. Injection of alkali aaadant and 
atoady state abaorptlon of tha laaar radiation warn auccaaafully 
demonstrated. but problems with tho durabAty of tha diamond 
window* at hiphar powara prevented oparallon of tho tact cal 
at an oflactive laaar paworad thruatar. Author 


N79- 19«90*# Hughaa Research lab* Malibu. Calif. 

CXCMMR LA 9999 Final Report. 10 May 1979 - 10 Jan. 
1979 

A J Palmar. L 0 Maaa. R R Stephan*, and 0. M Pappar 
Nov 1977 129 p raft 
(Contract NASS- 19707) 

(NASA-CR- 166949) Aval: NTIS HC A07/MF A01 CSCL 
20E 

Tha roauha of a two- year investigation into tha potaiMity 
of developing continuous wav* eacimer laoors are reported Tha 
program included tha evaluation and selection of candidate 
molecular systems and discharge pumping technique*. The 
K Ar/K2 awimar dimer moleculas and tha aanon fluond* excimer 
molocula ware aa lactad for study: each used a transverse and 
capWary discharges pumping technique Eaperimental and 
thaoretical aturSas of aach of the two diacharga tachniques applied 
to each of the two m o l ecu l a r systems are reported. Discharge 
stability and fluorine consumption were found to be the principle 
impediments to extending the XeF excimer laser into the 
continuous wav* regime Potassium vapor handling problem* were 
tha princpal difficulty in achieving laaar action on the K Ar/K2 
system. Of tha four molecular systams and pumping technique* 
explored, the capillary diacharga pumped K Ar/K2 system appears 
to ba the meet likely candidate for demonstrating continuous 
wave eacimer laaar action primarily because of it* predicted lower 
pumping threshold and a demonstrated discharge stability 
advantage. Author 


N79- 20499*f Physical ScimcM, Inc . Woburn Miss 
ANALYTICAL STUDY OF LA969 SUPPORT* D C0MSU9- 
TION WAVES IN NVOROOCN Fbwl Report. 10 Deo. 
1970 - 4 Dee. 1977 


Avail 


NTIS 


N M Kemp and R G Root Aug 1977 1 19 p reft 
(Contract NAS3 20381) 

(NASA-CR 136349: P3I TR 97) 

MC A06/MF A01 CSCL 20E 

A one dimens tonal energy aquation, with constant pressure 
end are* was used to model the LSC wav* This equation 
balances convection, conduction, laser energy abeorption. radiation 
energy loss and radiation energy transport Solution* of thi* energy 
aquation were obtained to give profiles of temperature end other 
properties, a* well a* the relation butween lasai intensity and 
maaa flux through the wave Tha flow through tha LSC wavs 
was than conducted through a variable pressure variable area 
streamtube to accelerate it to high spaed, with the propulsion 
application in mind A numerical method lor coupling th* LSC 
wav* model to th* streamtube flow waa developed and a sample 
calculation was performed. Tha result shows llwt 42% of tha 


laser power has bean radiated away by tha time tho gas reaches 
th* throw, ft waa concluded that m tha radially confined flow* 
of interest for propulsion application*, wa neverw vetecWa* would 
be lew important than in the unconfuied flows where air 
experiments have been conducted. Author 


NTS- 99407*1 Hughe* Aircraft Co . Culver City. Calif. 

CL099D CYCLE ELBCTRIC 0I8CHARQS LASER DESfON 
INVESTIGATION Final Report 

Philip K Body and Richard C Smith Mar 1978 96 p ref* 
(Contract NAS3-20100) 

(NASA-CR- 136408: P78-128I Avail NTIS MC A06/MF A01 
CSCL 20E 

Ctoaad cycle C02 and CO electric discharge lasers war* 
studied An analytical investigation assessed scale-up parameter* 
and design feature* for C02. dosed cycle, continuous wave, 
unstable resonator, etsctnc diacharga lasing systems operating 
in space and airborne environments A space baaed CO system 
waa also examined Th* program objectives wars tha conceptual 
designs of sis C02 system* and on* CO system Three airborne 
C02 design*, with one. five, and tan magawatt outputs, were 
produced The** designs war* based upon five minute run lima* 
Three *>ace based C02 design*, with th* tame output levels, 
wart alto produced but baaed upon on* year run times In 
addition, a conceptual design for a on* megawatt space baaed 
CO laser system waa also produced Thai* designs include the 
flow loop, compressor, and heat exchanger, as well at th* laaar 
cavity itself Th* designs resulted in a laser loop weight for th* 
space based five megawatt system that it within tha apace 
shuttle capacity For tha on* megawatt systems, th* estimated 
weight of tha entire system including laser loop, solar power 
geneiator. and heat radiator is less than tha shuttle capacity 

Author 


NTS- 29970* | National Aeronautics and Space Administration 
Lewis R e s e arch Canter. Cleveland, Ohio. 

CONSIDERATIONS TO ACHIEVE DIRECTIONALITY FOR 
GAMMA RAY LASERS «*• 

S Jha (Cincinnati Univ I and J Blue fn Princeton Uni* Partially 
Ionised Plasma*. Including th* 3rd Symp. on Uranium Plesmw 
Sap 1976 p 276-279 raft (For availability sea N78-26837 
17 70) 

(Grant NeG 3091) 

Avail NTIS MCA13/MFA01 CSCL 20E 

A method o< alignment of nuclei lor a gamma ray laaar and 
a meana of achieving preferential emission of radiation along 
th* crystal axis ara studied Atomic alignment was achieved by 
materials researchers who mad* composite structures composed 
of neadie-like single crystal* all with th* asm* orientation and 
all pointing in th* asm* direction contained in a matrix of cobalt 
or nickel Tha proposed method of preferential emission of radiation 
along tha aligned needles is to have e symmetric field gradient 
at tha nucleus and a sequence of excited level* of spin and 
parity 21 r I and 0( * ) Th* proposed schema reduces th# density 
of excited states required for lasing and reduces th* lirwwidth 
due to mhomoganou# broadening Mossbauar absorption 
experiments intended to teat these idea* are outlined. Author 


37 MECHANICAL ENGINEERING 

Include* auxiliary tyttami (non-power); machine alimanti 
and procenet: and mechanical equipment. 


N7S-104B7* National Aeronautics and Spaca Administration 
Lawn R ese a rch Canaar. C tovs len d. Ohio 

OIL COOUMO SYSTEM FOR A OAS TURBINE ENOINC 
ftaant 

Qaorga A. Coffinbeny (GE. Cincinnati) and Howard B. Kaat. 
inventors (to NASA) (GE. Cincinnati) laauad to Aug 1977 
10 p Mad 17 Jul. 197S Sponaorad by NASA 
(NASA-Caaa- LEW-12321-1: US-Patam-4.04l.«t7. 

U8-Patant- Appl-8N-S9664 1 : US-Patant Oaaa-00 39 28R; 
US-Patent-QMt-60-3986. US-Patant Qaaa-415- 180. 
US-Patant-Oaaa-1 23-41 33: US-Patent-Class- 1 23- 1 22E: 
US-Patent-Ctats-137-1041 Avail: US Patant Office CSCL 

21E 

A gas tuibina origins fual delivery and control ayatam is 
providad with maana to racireulato all hm) in excess of fual 
control requirements back to aircraft fual tank, thereby increasing 
the fuel pump heat aink and decreasing the -pump temperature 
riee without the addition of valving other than that normally 
employed A fuel/oil heat exchanger and associated circuitry is 
provided to maintain the hot engine oil in heat exchange 
relationship with the cool engine fuel Where anti-icing of the 
fuel filter is required, means are providad to maintain the fual 
temperature entering the filter at or above a minimum level to 
prevent freezing thereof Fluid circuitry is provided to route hot 
engine oil through a plurality of heal exchangers disposed within 
the system to provide tor selective cooling of the oil 

Official Gazette of the U S. Patent Office 


N7S- 10488* National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohm 

IMPACT ABSORBING BLADE MOUNTS FOR VARIABLE 
PITCH BLAOES Resent 

Richard Ravanhall (GE. Cincinnati). Charles T Salemme (GE. 
Cincinnati!, and Arthur P Adamson, inventors (to NASA) (GE. 
Cincinneti) Issued 13 Sep 1977 6 p Filed 29 May 197S 
Sponsored by NASA 

<NASA-Casa-LEW-12313-1 : US Patent 4.047.840: 
US-Patent-Appl-SN 681751 . US-Patent Class 416 13S. 

US Patent Class 416 141. US Patent Clast 416-220R: 
US-Patent Class 416 248) Avail US Patent Off.-* CSCL 131 
A variable pitch Made and Made mourn are rcpo-ied that 
are suitable for propellers, fans and the like and which have 
improved impact resistance Composite fan Mades and Medo 
mounting arrangements permit the Mades to pivot relative to a 
turbine hub about an a ms generally parallel to the centeriine of 
the engine upon impact of a large foreign object, such as a 
bird Centrifugal force recovery becomes the principal energy 
absorbing mechanism and a Made having improved impact 
strength is obtained Official Gazette of the U S. Petent Office 


N7B-10474*| National Aeronautics and Spaca Administration 
Lewis Research Center. Cleveland. Ohm 

STABILITY OF NUMERICAL INTEGRATION TECHNIQUES 
FOR TRANSIENT ROTOR DYNAMICS 

Albert F Kascak 1977 22 p refs 

(NASA TP-1092: E 92621 Avail NTIS HCA02/MFA01 CSCL 
21E 

A finite element model of a rotor bearing system was analyzed 
to determine the stability limits of the forward backward, and 
centered Euler Runge-Kutta. Milne, and Adams numerical 
integration techniques The analysis concludes that the highest 
frequency mode determines the maximum time stop for a stable 
solution Thus, the number of mass elements should be minimized 
Increasing the denying can sometimes cause numerical instability 
For a uniform shaft, with 10 mass elements operating at 
approximately the first critical speed, the maximum time step 
for the Rungs Kutta. Milne, and Adams methods is that which 
corresponds to approximately 1 degree of shaft movement This 
is independent of rotor dimensions Author 


113 

N78-184S6* National A ien aub cs and 8paoe Administration. 
Lewis Resear ch Center. Oov ala iu L Ohio 
METHOD OB FORMIRM R8KTAL HVORFOE SUMS BaMM 
Robert Steinberg. Donald L Algor, and Data W. Cooper. I n ve n tors 
(to NASA! laauad 26 Oat. 1977 S p F8ed20Feb. Super se des 
N76-1B2B2 (14 - 09. p 1100) 

(NASA- Case- LEW- 12<)83-1: US-Patent -4.056.886. 

US- Petent-Appl-SN-6 69882: US-Potant-aeea-427-i:4. 

US- Patent-Oaaa-427 -126: US-Patent-Claaa-427-266: 
U8-Patant-Claaa-427-24SE: US-Pstent-Ctees-427-260: 
UB-Patent-Clats-260-499: US-Patant-Ctasa-313-eiSI Avail: US 
Patant Office CSCL 13H 

The eubetrate to be eoated (whioh may be of nwtal. glaaa 
or the like) ta cleaned, both chemically and by off -sputtering in 
a vacuum chamber. In an ultra-high vacuum ayatam. vapor 
dapoartion by a subiimator or vaporizer coate a cooled shroud 
dieposed around the eubetrate with a thin film a* hydride 
forming metal which getters any contaminant gas mote ou las A 
ahuttar ie then opened to allow hydride forming matal to be 
deposited as a film or coating on the eubetrate. Altar the hydride 
forming metal coating is formed, deuterium or other hydrogen 
isotopes are Mad into the vacuum system end diffused into the 
matal film or coating to form a hydride of metal Mm Higher 
substrate temperatures and pressures may be used if various 
parameters are appropriately admi tt ed. 

Official Gazette of the U.S. Patant Office 


N 78-13438*# National Aeronautics and Spaca Administration. 
Lewis Research Canter, Cleveland. Ohio. 

DESIGN CONSIDERATIONS IN MECHANICAL FACE ESAU 
FOR IMPROVED PERFORMANCE. 1: BASIC CONFIGURA- 
TIONS 

Lawrence P. Ludwig and Harold F. Greiner (Sealol. Inc.. Providence. 
R I ! 1977 20 p refs Presented at Winter Annual Masting. 
Atlanta. Gs.. 27 Nov 2 Dec 1977 

(NASA-TM 73736: E-9298-1) Avail: NTIS HC A02/MF A01 
CSCL 11A 

Basic assembly configurations of the mechanical fees seal 
are described and soma advantages associated with each are 
listed The various forms of seal components are illustrated, and 
functions pointed out The technique of seal pressure balancing 
and its application are described and the concept of lie PV 
factor, its different forms and limitations are discussed Brief 
attention n given to teal lubrication since it « covered in detail 
in a companion paper. Finally- the operating conditions for various 
applications of low pressure seals (aircraft transmissions) are 
listed, and the seal failure mods of a particular application a 
discussed Author 


N7S-17394* National Aaronautica and Spaca Administration. 
Lewis Research Canter. Qavaland. Ohio. 

VARIABLE CYCLE GAB TURBINE ENGINES Patent 
Jamas Edward Johnson (GE. Cincinnati) and Tom Foster, inventors 
(to NASA) (GE. Cincinnati) laauad 27 Dec. 1877 10 p Filed 
2 Jun 1976 Sponaorad by NASA 
(NASA-Caaa LEW- 1 2S16- 1 : US-Patent-4.084.SS2: 
US-Patent-Appl-SN-S83066: US- Patant -Oast-BO- 26 1 . 

US- Patent Oass-60-262. US-Patant-Qaaa-60-271) Avail: US 
Patant Office CSCL 21 E 

A technique, method, and apparatus ware designed for varying 
the bypass ratio and modulating the flow of a gas turbine angina 
in ordar to achieve improved mixed mission performance 
Embodiments include gas flow control tystam for manage mam 
of core and bypass stream pressure comprising diverter valve 
mesne downttreem of the core angina to selectively mix or 
asperate the core end bypass exhaust streams The flow control 
system may also include variable geometry means for maintaining 
the angina mist airflow at a matched design level at eM flight 
velocities Earth preferred embodiment thus may be converted 
from a high specific thrust mixed flow cycle at supersonic velo citi es 
to a lower specific thrust separated flow turbofsn tystam at 
subeonsc velocities with a high degree of flow variability in each 
mode of operation. Official Gazette of the U S. Patant Office 
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Mltm J. Andarton 1979 14 p ltd P ta a M Md « Kw 1W 
Aufomettv* Eng. Congr and EapoaMon. Detroit 27 Fab. • 9 Mar. 
1972; a pon a wad by SAC 

(NASA-TM-738S1) Aval: NTIS MC A02/MF AOI CSCL 191 
Raautta of aatarta d NASA raaaareh ptog tem s on roMng- 
ala m am and AuM-ttm baaringa. gear*. and alaa t ob y d r ody n a rn U 
lubrication an nportad. Adwanoaa in n dlna atam a nt boating 
malarial technology. wkleh have raaultad In a algnMeaM 
improvement m fatigua Ma. and wMch maka poaaMa now 
appHcationa tor coding baarlngh an dla cua aad. Waaaa nh on 
wNtf-reaistaM. fluid- Mm baaringa. suttabl* tor vary hig h ipaad 
appHcationa. la dl a cuaaa d . An improved method tor pndtotlng 
gear pitting Ida la nportad An Improved formula tor calculating 
tha thicknaaa of atoaw hy d tody n amlc Mma (the existence of which 
help to define the operating regime of c once ntra ted ootaaet 
mechanleme auch aa baaringa. gaara. and cama) It daa e rtoa d . 

Author 


N79-1S429*| National Aeronautic* and Space Administration 
lawn Research Center. Cleveland. Ohio. 

STATISTICAL MODEL KM ASM RITV- CONTACT TIMS 
FRACTION IN CLASTOMTOROOTNAMIC LUBRICATION 

Steven M Srd* and John J Coy (US Army R and T tab* . 
Cleveland) Feb 1978 41 p refs 

(NASA TP 1130. E-9268) Avail: NT1S HC A03/MF AOI CSCL 
131 

Relations (or the asperity contact lima fraction during 
atastohydrodynamic (EHOI lubrication of a typical bad bearing 
an presented Tha analysis is basad on • two-dimensional random 
surface model, and actual profUe traces of the bearing surfaces 
won used as statist teal sample records The result* of tha analysis 
show that transition horn 90 percent contact to 1 percent contact 
occurs within a dimension lets Mm thickness rang* of ap- 
pro rmnateiy 4 to 6 This thickness ratio is SOvaral time* larger 
than reported in the literature where one -dimensional random 
surface models wan used Author 


N79- 19912*1 National Aaronautica and Spec# Administration 
Lewis Raaaareh Canter. Clevel a nd. Ohio 

FRICTION AND tNCAR SI HA VI OR OF 91 NO IE-CRYSTAL 
SILICON CARRIOE IN 9UOINO CONTACT WITH VARIOUS 
METALS 

Katutwaa Mryoehi ami Donald H Buckley 1878 29 p nfa 
Preeanted at Ann Meeting of Am Soc of lubrication Engineer*. 
Dearborn. Mich. 17-20 Api 1979 

(NASA-TM 73782; E-9337) Avail NT1S HC A03/MF AOI 
CSCL 1 1D 

Sliding friction espen merits wan conducted with alngla- 
crystal silicon carbide m contact with venous metals Result* 
indicate tha coefficient of friction i* rotated to the reletrva chemical 
activity ot tha metals The mure active the metal, the higher 
the coefficient of friction AH the metals summed transferred to 
silicon carted* The chemical activity of the metal and it* shear 
modulus may play important roles m mat*! transfer, fh# form of 
th* waar dabn* and the surface roughness of the met el wear 
tear The more active tha metal, and tha Iota resiatanca to 
ahaer. tha greater tha tranafor to silicon carbide and the rougher 
the wear tear on tha surface of tha metal Hesagon shaped 
cracking and fracturing formed by cieevege of both prismatic 
and basal plane* is observed on the silicon carted* surface 

Author 


N79- 19919*1 National Aeronautic! and Spec* Administration 
Lewis Research Cantor. Cleveland Ohm 

SELF -ACTUM SHAFT 9KA L9 

Lawrence P Ludwig 1979 39 p raft Pr e ean ted at AGARD 
Power Energies, and Propulsion panel Matting on Seal Tacbnol 
m Gas Turbin* Engines. London 9-7 Apr 1979 
(NASA TM 73868) Avail NTIS HC A03/MF AOI CSCL 1 1 A 
Self acting seals are described m detail The mathematical 
models for obtaining a seal fore* balance and th* equtfrbnum 


operating film thi ckn aaa art outttnad Farttcuiar attention it given 
to primary ring t appona* laaai vibration! to rwwtng earn toe* 
runout. TM* iwpettse analysis reveals three dlftotant vibration 
modal* with secondary tea l fricti on being an Httpotfent paremaaar 
Leakage Sow Mat press ure drop and affects at axfoymmatrie 
seating face defor ma tion* art dlac uaaa d Experimental data on 
salt -acting face taels operating under afowtofod gaa turbin* 
oondmont at* gkran. Also a apfral groove teal design operated 
to 244 m/tec (900 ft/aacl N described Author 


N7Rr20S11*f National Aaronautica and Space Administration 

Lewis Raaaareh Canter. Oevetend. Ohm 

TRISOLOQICAL FR0FSRTI98 OF SURFAC88 

Donald H Buckley 1979 28 p raft Presented at the Intern 

Conf on Mat. Co* bog*. San Francisco 3-7 Apr. 1978; sponsored 

by Am Vtcuunt Sog 

(NASA-TM- 73996) Ayail: NTIS HC A02/MF AOI CSCL 20k 
Th* real area of contact between two solid surfaces la only 
a small portion of th* apparent area Deformation of that* area* 
can result in soM state contact through surface film* For dean 
solid to solid contact strong adhesive bonding occur* across the 
interface Under the** conditions many properties of tha solid 
such aa th* metallurgical and chemical nature of metals can 
inftuanc* adhesion, friction, and wear behavior Th* presence of 
grisi liquids, and solid films on tha surface ot solid* altar 
markedly tribological characteristics These surface films can *1*0 
considerably change tha mechanical affects of solid state contact 
on bulk matanal behavior Author 


NTS- 20912*1 National Aeronautics and Space Administration 
Lewi* Research Center. Cleveland Ohm. 

FRICTION AND WEAR OF SELECTED METALS AND 
ALLOTS IN SLIDING CONTACT WITH AIM 440 C STAIN 
LESS STEEL IN LIQUID METHANE AND IN LIQUID 
NATURAL QAS 

Donald W Wisander Fab 1978 18 p i*fa 

(NASA TP 1160: E 9195) Avail NTIS HC A02/MF AOI CSCL 

20K 

Aluminum, titanium, beryllium, nickel non copper end several 
copper alloys war* run in sliding contact with AISI 440C in 
liquid methane and natural gaa All of the metal* run except 
copper end the copper alloys of tin and tin lead showed sevsiely 
galled west scats Friction coefficients varied from 0 2 10 10. 
the lowest being for copper, copper 17 wt % tin and copper 8 
wt % tin. 22 wt * lead Th* wear rate lot copper was two 
orders of magnitude lower than that of the other metals tun 
An additional order of magnitude of w**i reduction was achieved 
by th* addition of tin and/or lead to coppei Author 


N 79- 20413*f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

FREDICTEO ANO EXPERIMENTAL PERFORMANCE OF 
JST-LU9RICATS0 120-MHUMETER-60RE SAIL REAR 
INOS OPERATING TO 2.B MILLION ON 

Harold N Cos and Erwin V Zaretsky Apr 1970 28 p ret* 

(NASA- TP- 1199. € 9288) Avail NTIS HCA03/MFA01 CSCL 
131 

Beanng inner and outer race temperature* and (fiction power 
losses ware calculated using two computer programs The value* 
obtained were compared with previously reported experiments! 
data for 120 mm bore bearings which operated et thrust loads 
to 22 240 N 15000 lb) shaft spaed* to 20 BOO rpm. and with 
two lubricant flow rata* On# program severely underestimated 
tha potest loss while the other called SHABERTH provided a 
good prediction of both ace temperature* and power losses 

Author 


115 


N7S-J1430*f National Aeronautics and Spaoa Administration. 
UMa Raaoarah Cantor. Cl ava land, Ohio. 

omaractmuation os mkar otMit rsmsratid in 

AOCSLERATIO ROLUNR61SMSNT MTWW TtlTS 

WflNam R. Jonos. Jr. and Richard J. Patter Aar. IMS 2B p 

INASA-TP-1203: E-92S0) Avail NTIS HCA03/MFA01 CSCL 
131 

A farrographk anatvaia was uaad to d eta rmm* the type* 
and quantitios of woor dabns genera te d during ac c ala r atad railing 
contact fatigue teat*. Tha flva-ba* raffing cont act fatigue toote 
woe uaad. Ball specimen* ware made of a oorroaion n alat a r i. 
high-temperature bearing ataal. Tha tutiricant waa a Mgarnlnt d 
n a phthenic mineral od. Condition* included a maximum Naru 
atiaaa of 6 62 10 to tha Bth power ft end a ahaft apaa d of 
10.000 rpm. Four typaa of wear debrie ware o baat vad : (1) normal 
rubbing wear pwtidaa. <21 fatigue microapaM partidaa. (3) sphere*, 
and 14) friction poly mar deposits. The charactarltation of wear 
debrie aa a function of time waa of limited uao'in predicting 
fatigue failures in these accelerated taata. Author 


N 73-3(433*1 National Aeronautic* and Spaoa Admuuttratton. 
Lewis Raaaarch Canter, GlavaNnd. Ohio. 

(OHM CFFICTS OB COMPO SITION ON FRICTION AND 
WfAR OB OfUBHira-IHOM-RKINBORCID POIVIMIOS 
UNBM IN BLAtN SBHSRIQAL MARUMB 

Herald E. Sliney and Thomaa P. Jacobaon May 1B78 23 p 

nil 

INA8A-TP-122B; E-92961 Avail; NTIS HC A02/MF A01 CSCL 
131 

OecMcting. plain apharical bearinga with graphite-fiber- 
ra m forcad pdyimida (QFRPI) liner* war* tasted for friction and 
wear from 26 to 316 C A condensation polymer was compared 
with an addition polymer, and a high- modulus fiber was compared 
with a lower cost, tow-modu* a fiber AH polymer fiber combina- 
tions gave friction coefficient* from 0 06 to 0.16 and low wear 
Adding CdO and Cdl2 reduced the wear of daga a aad beating* 
in dry air. Theta additive* wet* not n eeded when the bearing 
liner* contained adsorbed moisture. Although, at 26 C. MoS2 
raduced the friction and wear of the baa* composite at unit 
load* abova 70.000.000 N/m squared (10.000 pul. it had no 
bonoficial effect at lighter toad* Author 


N7B-31473*| National Aeronautic* and Space Administration. 
Lewis Raaaarch Canter. Cl ove ! *■ id. Ohio. 

AOUINO-iLEMKNT PATIOUC UPC OB AIRI M-SO ANO 
IB-4-1 BAUS 

Richard J. Parker end Erwin V. Zaretaky Apr. 197B IS p 
rate 

(NASA-TP-1202. E-9360) Avail: NTIS HCA02/MFA01 CSCL 
131 

RoUmg element fatigue studies were condu ct ed with AISl 
M-60.EFR 18-4-1. and VAR 18-4-1 Graups of 12 7 mm (1/2-ini 
diameter ban* of each material were tested in the five ball fatigue 
tester Test conditions included • load of 1640 N (347 Ibf) 
giving a maximum Hart* stress of 5620 MPa (800 000 pai). a 
ahaft s pee d of 10.700 rpm. and a contact angle of 30 deg. 
Teats were run at a race temperature of 338 K (ISO F) with a 
type 2 cater lubricant The roiling element fatigue hie of AISl 
M-60 wet not significantly different from that of EFR 18-4:1 or 
VAR 18-4-1 based on e statistical comparison of the test 
results Author 


N76- 28442*1 National Aeronautic* and Specs Administration. 
Lewis Raaaarch Center. Cleveland. Ohio. 

01 SION APPROACHES TO MORE ENERGY IFFICIENT 
ENGINES 

Neel T Saunders. Raymond S Coiladay. and Lawrence E Mecioca 
Jui 1978 13 p ref* Presented at tha 14th Propulsion Cent.. 
La* Vegas. Nav . 26-27 Jul. 1978: cosponsored by AIAA end 
SAE 

INASA TM 78893) Avail NTIS HC A02/MF A01 CSCL 10B 
The stilus of NASA’s Energy Efficient Engine Protect a 
comparative government-industry effort aimed at advancing the 
technology bate for the next generation of large turbofen engine* 
for chnl aircraft transports is summantad Results of recently 
cortpleted studies ere reviewed These studies involved selection 
of engme cyde* and configurations that offer potential tor at 
least 12% lower fuel consumption than cOrrent engines and also 
arc economically attractive and anvironmentslty accaptabl* 
Emphasis is on tha advancements required in component 
technologies and systems design concepts to permit future 
development of these more energy efficient engine* G.Y 
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N7B- 223 77*| National Aeronautics and Specs Administration. 
Lewis R esear c h Center, Cleve l and. Ohio. 

FERROS RARHIC ANALYSIS OF (MM F ARTICLES FROM 
SUM NS SLASTOMVDROOVNAMIC EXPERI M E N T S 

WHfiam R. jonaa. Jr. M 8 Negara) i Mecha ni ca l Technology. 
Inc.. Latham. N. V I. and Ward 0. Winer (Georgia Inst, of Tech.. 
Atlanta) Apr 1S7S 31 p refs 

(NASA-TP-1230; E-9300) Avail: NTIS HC A03/MF A01 CSCL 
20K_ 

The F a n ograph waa used to arurtym wear debris ga n arat a d 
in a sliding eiaatohydrodynamic contact Tha amount of wear 
debris correlates weM with the ratio of film thickness to composite 
surface roughnes s (A retool The general wear level parameter 
and tha wear severity index yielded similar correlation* with 
average A ratios EsssntiaRy a* the ganaratad wear particle* 
wets of the normal tubbing wear type. The F anograph was 
mot* senertive in detecting the wear debris than was the commonly 
used embsion spectrograph. Author 


N78-24S4S* National Aeronautics and Spr.ce Administration 
Lewis Research Center Cleveland Ohio 
AUTOMOTIVE GAS TURBINE FUEL CONTROL Patent 
Harold Gold, inventor Ito NASAI Issued 14 Mar 1978 14 p 

Filed 8 Nov 1978 Supersedes N77 13426 (15 04 p 0477) 

(NASA Case LEW 12786 1 US Patent 4 078 378 
US Patent AppI SN 739909. US Patent Class-60 39 28R) Avail 
US Patent Office CSCL 21A 

A fuel control system is reported for automotive-type gas 
turbines and psrticulsry advanced get turbms* utilizing vanebi* 
geometry components to improve mileage and reduce pollution 
emission The fuel control system compensates for fust density 
venations miet temperature venations, turbine vine actuation 
acceleration and turbine braking These parameter* are utilized 
to control various orifices spool valves tnd p-stons 

Official Gazette of tha U S Patent Office 


NTS- 28443*1 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

ADDITIONAL ASPECTS OF E LA8TOH VDROD YNAMIC 
LUBRICATION 

Barnard J Hamrock Jun 1978 15 p rah Presented at the 
Intern Coni Fundamental* of Tribology. Cambridge. Meet. 
19 22 Jun 1978. sponsored by ARO. OARPA MIT. and ONR 
(NASA TM 78898 E 98341 Avail NTIS HC A02/MF A01 
CSCL 11 H 

An up- to date review of the varying aspects of elestohydrody 
namic lubrication is presented Some recent work on elect ohy 
drodynsmic lubrication of materials of low eissl.c modulus as 
well ** on hydrodynamic lubrication is included Both these topic* 
are applicable for conTacts with any ellipticity parameter (ranging 
from a circular contact to a line contact). G G 


N 78- 28444*| National Aeronautics and Space Administration 
lawns Res* arch Center. Cleveland. Ohio 
PROPOS8D DC SIGN PROCEDURE POR TRANSMISSION 
SHAFTING UNDER FATIGUE LOADING 

Stuart K loewenthsl 1978 10 p refs To be presented at 

tha 5th Ann Meeting of the Natl Conf on Power Transmission. 

Phrlsdslphi*. 7-9 Nov 1978. sponsored by the III Inst of 
Tech no) 

(NASA TM 78927 E 9667) Avail NTIS HC A02/MF A01 

CSCL 131 

A new standard for ths design of transmission shafting r* 
reported Computed was the diameter of rotating solid steal shaft* 
under combined cyclic bending and steady torsion is presen tad J 

Tha formula is based on tn elliptical venation of endurance 
strength with torque exhibited by combined stress fattgu* data 
Fatigue factors *r* cited to coned specimen bending endurance j 

strength data for usa m the shah formula A design example 
illustrates how the method is to be applied G G ' 
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HTt mn*f Na tlo no l Aaronaorim Wd SpPM Adrntnletfation. 
Lewi* Raaaarch Center. as v a Hn d. Ohio. . 

SOME LOAD LIMITS AND IMf- MWWCW gg JJgg: 
TIM OP PLAIN 8 PH8 R1CAL 98 AR1 N89 OOWJMIp M 
•DAPMITC PIMA MINPOOCIO POiVMMM UMM TO 

£Ld E. Shoay INI 13 P -» To »>■ ptwgy P «> »> 
Jem lubrication Cent MtnneieaMe. 36*28 0 » J***- *2*°£ 
•acMl by the Am Soc of Lubrication Engr and the Am Soe 01 

(MMM^TM-78936: E-9671) Avail. NTIS MC A02/MF AOt 

Plam apharieal bearing with moMad *mn of 
lubricating 9 »aphita Dbat-palvimida compoaba <mm riavalepad 


oslda. cadmium iodide, graphite fluoride, and motybdanum 
dtauNlda The bearing* wm oaeAMed + or- ’• *8 “ ,’J* 
la 20 UtoeMAa under a radial wet load el M MN tq m (MOO 
nail in dry air at 38. 300. or 318 C. Oofli type* P ^bar and 
polytnuda gave levy Marian and wear. A ample aquarian waa 


pmpsrsd by trw^tr moWii >9 • P"PO*V«w 
the apace between the ball and outer reoe. the carnplattng 
polymariaation under heat and pieaaur*. flaaring dy namic load 
cnaWtiaavMre in aaeaa* of 140 MPa (20.000 pai) from mom 
wmwnnura to 280 C and about 70 MPa 110. 000 pai) at 32 0 C 
Friction ooofB ci em* wore about 0-20 at room wnparatura* aiM 
light loada and tandad to dacr a aaa with mcraaalng temperature* 
and load* to about 016. Thermal expansion of the Imar at 
uniform bearing tamparatura* of 200 C or lughar pro Ar cad a 
bearing preload which could ba adaviatad by providing an mitral 
internal diametral clearance of 0.08 to 0.10 mm. Author 


NTS- 2844d*| National Aeronautic* and Space Admimat ration 
Lewi* Raaaarch Cantor. Clavaland. Ohio. 

FILTflATION BPPECT8 ON PALI BEARING UP* ANO 
CONOITION IN A CONTAMINATiO LUBRICANT 
Stuart H Uaw t wtM and Donald W Moya (Trboo MIJ Co.. 
Oavalandl Oct 1978 26 p mf* Propoaad for presentation 

at the Joint Lubrication Conf . Minneapolis. 24-26 Oct. 1878. 
aponaorad by the Am Soc of Mach Engr and the Am Soc. of 
Lubrication Engr 

(NASA-TM-78907: E-94181 Avail NTIS MC A03/MF A01 
C8CL 131 

Ball baeringt war* fatigua tested with a noncontnminated 
lubricant and with a contaminated lubricant under four levels of 
filtration The test Altars had abeolute partid* removal ratings 
of 3. 30. 49. and 106 microns Aircraft turbine angina contami- 
nants war* injected into the Altar's supply lino at a constant 
rat* of 126 milligrams par bearing hour Bearing lifa and running 
track condition generally improved with Anar filtration. Tha 
aaparimental live* of 3 and 30 micron Altar bearing* war* 
statistically equivalent, approaching thoaa obtained with tha 
noncontammatad lubricant bearings CbR'oetod to thaa* bearing*, 
tha live* of the 49 micron bearing* war* statiaticaPy lower The 
106 micron bearings aapartancad gross wear The degree of 
surface distress weight loaa. and probable fadur* mod* war* 
dependant on filtration leva), with Anar Alt ration being dearly 
beneficial Author 


N 78- 28447*1 National Aeronautics and Space Administration 
lawn Raaaarch Cantor. Clavaland. Ohio 

ORAPHITE FIBSRNS INPOAC8D POLYIMIOEUN* fl 8 OP 
VARIOUS COMPOSITIONS IN PLAIN SPHERICAL SCAR- 

|HQ| 

Harold E Slinoy and Thomaa P Jacobaon Aug 1978 19 P 

rata Propoaad for presentation at the 2d Intern Conf on Solid 
Lubrication Denver. 14-1B Aug 1978: sponsored by the Am 

INA SA TV^bSot E ETI296) Avail NTIS MC A02/MF A01 

CSCL 131 . 

A piaui aphancal bearing design with a bad diam eter of 
28 6 mm. a race length of 1 2 7 mm. and a 1 7-mm-thick. molded 
composite liner wee evaluated Tha later material « a **»• 
lubricating composite of graphita-Abar-ramforcad. polytmid* rosm 
IGFRPI) Tha Imar m prepared by tranatar molding a misturaof 
on* part chopped graphite Abet and on* part partutDy potymarued 
ream into the apace between the bearing ban and th* outer 
race and than completing tha potymariiation under heat and 
pressure Several Imar composition* tears evaluated: two typo* 
of polyimida condensation and addition, two type* of graphdo 
fibar. low and high modulus, and four powder additives - cadmium 


wear to tOO Mocycla* 


NTS- 27418*1 National Aaionautiea and Spaoo Administration 

6P8ARUM- 

MB^flOP ARTIFICIALLY PROOUC80 8URFAC9 0«NT* 

WMm! and C Cuaano (Illinois Unlv . Urban*) 1676 
3R p rata Propoaad for presentation at the Jomt Ujbricatton 
Conf MMnaapoH*. Mmn . 24-26 Oct 1978: Sponsotad by A8ME 
and Am. Soc. of Lubrication Engineers 

(NASA TM-78949: E-9883) Avail: NTIS MC A03/MF A01 
CSCL 131 

Elastohydrodynamic (EMO) Aim thickness measurements uwng 
optical mtsrfsromstry wsrs mads of •rtiftciallv pfOductd danta 
and gr o ove* under rolling and sliding conditions These measure- 
mams are compared to stylus traces of tha dam and groove 
profit** to determine the local deformation aaaociatad waft 
micro- E HD pressure generation The surface geometry aatoewtod 
with tha dents and groove* became intimately mvolvad ut tha 
lubrication process itself, creating local pressure venation* that 
wihatantisPv deformed tha local surface geometry, particularly 
under sliding condition* The rolling result* implied surface initiated 
fatigua. and the sliding result* showed dearly tit* EMO auriac* 
mttf act ions (hat must occur prior to scuffing failure jaw 


mf nitTf National Aeronautics and Space Administration 

UPC IN CONTAMINATED LUBRICANT 

Stuart M loawanthal. Donald W Moyer ITnbon Soaring Co . 
Clavaland). and John J Shorlock (Tnbon Bearing Co aevelandl 

(NA8A-TP-1272. E-94tB) Avail NTIS MC A03/MF A01 CSCL 

131 Fatioua taste ware conductad on group* of 66 rndtona tw-bo ta 
twP bearing* under four tavata of Miration with and without a 
contammatad MIL L-23698 lubricant 7h* ‘-**im* mm i uaad 
nonoontaminstsd o4 with 49 micron abaohito Ahranow In M* 
remaining lasts contaminants of tha oompoartion 
•name Alters wore mjoctad into the Attar* auPPh 1 ’"** ■ 
rata of 126 milligram* par beanng hour The teat Wtar* had 
absolut* partid* removal rating* of 3. 30. 49 and V 0 6 
4046. 10. 30. snd 70 microns nominal), respectively Baarmgs 
war* tasted at 16.000 rpm under 4680 newton* 'edial 
Bearing Ufa and running tract condition ganaraPy unproved with 
fatar filiation The 3 and 30 micron liter bear ing* m » 
contammatad lubricant had atatisticaUy equivalent lives, approach 
mg thoaa horn the baaelin* teats The espenmental Itvee ol 

48 micron beetinge worn approximate* heH the b^inebeenng» 

live* Bearing# taatad with tha 106 micron fPtar _a»P*"* n, *‘! 
wear faiuiaa The dagrot of aurtac# dwtresa. weight tote. *«• 
pmbabta faiur# mod* warn found to bo dependant on filtration 
level, with finer filtration being dearly beneficial. Author 
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N7S-2S49S*f National Ae ron a uti c s end Space Administration. 

I Auila - - — * - — ^ II^Ia 

eWww nwPBron \4t^wvt uwwiOi enMO> 

ILASTOMVOROOYMAMIC LUBRICATION OB KLUmCAt 
CONTACTS TOR MATIRIALB OP LOW SLASTIC MODULUS. 
2: STARVtO CONJUNCTION 

Barnard J Hemrock and Duncan Oowton (Lead* Unto , England) 
JM 1978 Mp ith Pr opose d tor pr ese nt a tion at the Joint 
Lubrication Cent . M mncapoUc. 24-29 Oct. 1979; aponaored by 
the Am Soc. of Lubrication Engr. and tha Am. 8oc of Mach 

(NA8A-TP- 1 273; E-9B59) Avail; NTIS HCA03/MFA01 C8CL 
11H 

Lubricant starvation affects on minimum flhn thiatoaaa tor 
tow-aiaehc modulus materiato are atudtod by moving the Mat 
boundary doaar to the contact canaar Contour pfata of the ptaaaure 
and film threknes* in and around the contact were obtainad tor 
fully flooded and starved lubrication conditions Thaaa contour 
plots ahow that tha Mat pleasure contours become leas circular 


and that the Mm t h i ck ne ss decreases substantially as the 
severity of atanration increases. 0 0. 


N79- 294SB*| National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 
MSTNOO OP COLO WfElDINO USING ION BEAM TECHNOL- 
OGY Patent AppHeaNon 

Bernard L. Safer, inventoi (to NASA) Filed 29 Jul. 1978 

10 p 

(NASA Case LEW 12982-1; US-Patent-Appl-SN 9290841 Avail 
NTIS HC A02/MF A01 CSCL 13H 

A method ie described tor cold welding metals in a vacuum 
using ion beams to prepare the surfacee of metals to be joined. 
The figure m a schematic diagram of an ion beam apparatus tor 
carrying out the method An expeHant gas is stored in a high 
pressure tank and delivered to 'nr, ion source assembly The ion 
source produces s umduectiont I besm of gas molacules with 
uniform energies which, in a vacuum environment, is directed 
onto each surface to be cleared and affectively sputters away 
the contamination oude layer to expose dean underlying metal. 
When the surfaces to be jointed ate sufficiently dean, they are 
pressed together with preseure adequate to assure that thaw 
asperities sis brought into intimate contact thmughout the area 
to be joined This process provides a solid stats cold weld with 
meial to mets! bonding without causing gross deformation due 
to plastic flow and thinning of tha matanal at tha joint NASA 


N79- 9030S*f National Aeronautics and Space Administration 
lewis Research Center. Cleveland. Ohio 

L8WI8 RESEARCH CENTER SUPPORT OF CHRYSLER 
UPGRADED ENGINE PROGRAM 

E L Warren In DOE Highway Vafude Systems Mar 1979 
p 143-149 (For primary document see N79-30293 21-31) 

Avail NTIS HC A20/MF A01 CSCL 21A 


NTS- 30314*1 National Aeronautics and Space Administration 
lewis Research Center. Cleveland. Ohio 
STIRLING ENGINE PROJECT STATUS 
R G Ragsdale In DOE Highway Vehide Systems Mar 1978 
p 241-243 (For primary document see N79 30293 21-31) 

Avail NTIS HC A20/MF A01 CSCL 21A 


NTS- 90319*| National Aeronautic* and Space Administration 
lewis Re s ear ch Center. Clevelsnd. Ohio 
INITIAL TEST RESULTS WITH SINGLE CYLINDER RHOM- 
BIC DRIVE STIRLING ENGINE 

Jems* E Cairetti In DOE Highway VehicN System* Mar 
1978 p 264-288 (For primary document see N78-30293 21-31) 
Avail NTIS HC A20/MF A01 CSCL 131 



MATERIALS TECHNOLOGY ASSES S ME NT FOR STIRLING 
SN O W I E S 


Joseph R. Stephens to 001 Highway Vahtde Systems Mat. 
1979 p 297-274 (For primary doeument see N79-30293 21-31! 
Avail; NTIS HC A20/MF AOl CSCL 21A 


N79- 308B4*| National Aeroneuttoe and Spaoa AdmMetrstion. 

ft ^ade Besssnifi AleamlemA AGlw 

■wwlE nEE®GfWI WeftoVli vw^rEVUlOi vdllP. 

LIQUID ROCKET ENGINE TURBOPUNIP ROTATING-OMAPT 
SEALS N ASA Epaaa V ehlsls Daatgh CHtofto, Ctoemtoai 

R E Burnham and RussaB B KsSar. Jr . ad. Feb 1978 190 p 
ref* Prepared in cooperation with Roeketdyne. Canoga Park. 
CaUf 

(NASA-SP-8121) Avail NTIS HC A09/MF A01 CSCL 11A 
A mono g r a ph n organised and prese n t*. tor effective uaa in 
dsatgn. the wgmficant experience end knowledge aceumi d atod 
in development and operational programs to dale. It reviawa 
and a s si st s* current practice*, and from them eetabUshaa torn 
guidenca tor a ch Nv i n g greater con sist e n cy in design. Inetssaad 
reliability at the end product, and graater efh ci an c y in the design 
effort Tha monograph is divided into two ma|or section* Mate 
of tha ait and design criteria. O.V. 


N 79- 30698*1 Nctionel Aeronautics snd Specs Administration 
Lewi* Research Center. Cleveland. Ohio. 

EFFECT OF OEOMETRV ON HVOROOVNARUC FILM 
THICKNESS 

Devrd E Brewe (AVRADCOM Rea. and Techno! Labe.). Be rnard 
J Hamrock. and Christopher M Taylor (leads Untv . England) 
Aug 1978 38 p rate Pro pe a o d for praaantatien at ASLE-ASME 
Joint Lubrication Coni.. Mi nn eapo l is 24-28 Oct 1879 
(NASA- TP- 1287; E-9347; AVRADCOM-TR-7S-19I Avail: NTIS 
HC A03/MF A01 CSCL 20K 

The mhoence of geometry on the oothermel hydrodynami c 
film aapereting two rigid aotide was investigatod Praaau ra-vlaceaity 
effects wars not considered The mmtmum Mm thickness is derived 
tor too y Boodad conjunction* by using the R ey n old * co ndi ti ons 
It was found that tha minimum Mm ttw ckn asi had tha seme 
speed, viscosity, and load depe n d en ce as Kapitsa * classical 
solution However, the incoiporation of Rey n old * boundary 
conditions resulted in *n additional geometry effect. BehiUane 
using the parabolic Mm approximation am com pe re d with Mesa 
using the exact exp reeiten tor the him in the enslysie Contour 
ptots ere shown that indicate in detail the pressure d c v alopad 
betw e en the solid*. Author 


N7S-33449*# Naltonsl Aeronautic* and Specs Administration, 
lawn Research Center. Cleve l and. Ohio 

THE PRACTICAL IMPACT OP ELA8TOHYDROOVNAMIC 
LUBRICATION 

William J Anderson 1978 14 p refs Presented at the 6th 

Leeds Lyon Symp on Tnbotogy. Leeds. Engl.. 18 22 Sep 1978 
(NASA TM 78987 E-9708) Avail NTIS HC A02/MF A01 
CSCL 131 

The use of eiastohydrodynemics m the enatysie of rod m g 
eleme nt bearings ■* discussed Relatmnahips tor minimum Mm 
thickness and tisclive force ware incorporated Mo eompular 
codes and used tor bearing performa n ce prediction The la m bda 
peramater (ratio of Mm tluekneee to composite surface toughness) 
we* shown to be important in predicting beerwg Me end toftwa 
mode Results mdeete that si vetoes of lambda below 3 failure 
modes other then the classic subsurface initiated fetigue can 
occur 8 9 


NTS 3»447*f National Aeronautic* end Speee Adnumetrstion 
Lewi* Research Center Oeveiend . Ohm 

MIN I M U M FILM THICKNESS IN ELUPMCAL CONTACTS 
FOB DIFFERENT REOUNSS OP PLUtO PUM LURRtCA- 
TION 

Semaro J. Memrock and Duncan Oowson (Leeds Unto. Engl ) 
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Oct 1171 26 p red 

INASATP1342 E9687I Ant NT1B MCA02/MP A01 CSCV 
11H 

Tit* Mm uaramerer aquation* at* pto at dad tor tour t#l* 
nioncfsion ifQHnu vouna m pnpiiGii •araioB. inM npRW 
art dovdcou*- rigid: vtanoua-rigM: Ma Mo hy drodytu m l c of tow- 
aiaanc modui'M matariata. or wo yiac o m atoaric : and *to *lohy»e - 
dynamic, or vtteoua-atoaOc Trio mduanca or took ft mdu a n ca at 
elastic and maooua a tto ct a n tha factor that dla Ungu ta t iai thaaa 
regime* Th* Mm paratnatat equation* tor tha roapoattao r agl m aa 
coma from car Par theoretical atu dto a by tha author* on ataarohy- 
drodynamw and hydrodynamic hrbricatton of aM p Baat oonpme- 
tiona Thaaa aquationa at* roatatad and tha raauha at* pr***r**d 
aa a map of tha lubrication mgtmaa. with Mm -thicttnaaa contour* 
on a log log grid of tha vrtcotriy and afaahdty par at nat a t* tor 
flea values of tha etliptrcrty paramatar Tha raauha praaa nt a 
compiata thaoroticai Mm paramatar aoiution tor a di pt l cal con- 
tact* m tha tour lubrication regimes L6 


A78-12737 * t Sanplitiad toiution tor •iilpucaiconUct detor 
■nation batwaan two elastic loluh. 0. E. Brew* (US. Army, Air 
Mobility Rawirch and OavalopmanI Laboratory, Cleveland. Ohio) 
and B. J. Hamrock (NASA. Lewie Re-eerch Cantor, Cd vedid. Ohiol. 
ASM E, Transactions, Sane* F ■ Journal of Lubrication hr :>noi opy, 
vol . 99. Oct 1977. p. 486 487. 10 reft. 

A line*' regression by the method of leaet square* mad* or. 
the geometric vanabiee that occur in the equation for elliptical- 
contact deformation. The ellipttcity and tha compitt* elliptic 
mtegrali of the first and eecond kind are expressed at * function of 
the x.y plan* principal radii. The ellipticity war varied from 1 
(circular contact) to 10 (a configuration approaching line contact). 
The procedure for solving there variables without the use of charts or 
a high-speed computer would be quit* tedious. These simplified 
equations enable on* to calculate easily the elliptical-contact 
deformation to within 3 percent accuracy without resorting to charts 
or numerical methods. (Author) 


A 78 20691 * e High stiffness seals tor rotor critical speed 
control 0 P. Fleming (NASA. Lewis Research Owner. Cleveland, 
Ohio). American Society of Mechanical Engineer}. Design Engineer 
ing Technical Conference. Chicago. III.. Sept. 26 30. 1977. Paper 
77-OE T- 10 9 p 8 refs. Members. SI SO; nonmembers, S3 00. 

An annular seal is analyted in which the inlet clearance islargar 
than the outlet clearance, iha flow path may be either stepped or 
tapered This design produces radial stiffnesses 17 to 14 times that 
of a constant deviance seal having the same minimum clearance 
When sealing heg’ pressure fluids such as a seal can improve rotor 
stability and can be used to shift troublesome critical speeds to a 
more suitable location. (Author) 


ATS 20608 • * Study of lubricant |*t Row phenomena in spur 
gears Out of mesh condition D P Townsend (NASA. Lewd 
Resea’ch Center Cleveland. Ohio) and L S Akin (NASA. Lewis 
Reieaich Center. Cleveland. Ohio Western Gear Corp , Lynnwood, 
Calif.) American Society of Wed .l ire*/ Engineer i Detign Engineer 
ing Technical Conference. Chicago III . Sept 26 30. 1977. Paper 
7/DET 10t Bp 5 rets. Members. $1 50. nonmembe'i, S3 00. 

An analysis was conducted tor oil jet lubrication on the 
disengaging side of a gear mesh Results of the analysis were 
oomputen/ed and used to determine the ctl jet impingement depth 
for several g*a» latios and oil i*t to pitch line velocity ratios An 
experimental program was conducted on the NASA gear test ng 
using h gh sired photography to eapenmen'elly determine the 0*1 |et 
in-pusgv mei’t de|)th on thn d sengaging y.de of mesh Impingement 
depth 'veches a mei'iium at gea' rat'd naa* 1 5 where chopping by 
the irad.ng yea tooth * m ts the .mp-ngrment depth The pniOn 
inip'-gt ineut depth s re io above a gea* ratio of 117? fo* a yet 
vwloc tv to pitch t.me vetoed* 'alio ot 1 0 and is simitar fo' other 
vetoed* i alius The unsxngenteiil depth tsjc gear and pmun aie equai 


and tpproaimatety on* -half tfw mammum at a gear ratio ot 1.0 
Impingamant depth on at that tha gaar or ptmon many b* improved 
by relocation ot th* |*t from tha pitch Hn* or by changing the (** 
an gl« Ratulfs ot th* analysis war* varifiad by anparlmantal reauhi 
suing * high-speed camera and a wall lighted oil |*t. (Autfcv < 


A 78 -20606 * f taper hue trial and anafyboal toad-fit* retodon 

for AIBI B310 Mae) spur gears. 0. P. Townfand, J. J. Coy, and E. V. 
Zaretsky (NASA, Lewis Rewatch Oamar. Cleveland. Ohio). 
American Society of Mechanical Enginaan. Daaign Eng in ee rin g 
Technical Con f erence. Onego. 18. Shot 26-30, 1977. Paper 
77DET ■ 121. 7 p. 16 raft. Mambare. SI. 60; nonmambart. S3. 00. 

Lit* Mats war* oonductad at thraa different loads with three 
groups of BA cm, pitch diameter spur gears mad* of vacuum are 
remalted AISI 9310 at**). Ufe was found to vary inversely with load 
to the 4.3 and 6.1 powe r at th* L-10 and L 60 Id* levels, 
respect tv* ly. Th* Weibull atop* varied lineariy with maximum Marti 
contact strau, having an average value of 2.6. Th* teat data whan 
compared to AGMA standards showed a steeper slope tor th* 
load-life diagram. (Author) 


A7B-20883 * * Temperature distributions and thermal stresses 
to a graded recoma /mat ai gat path leal system for aircraft gas 
turbrna anginas C. M. Taylor (NASA. Lewrt Research Center. 
Cleveland. Ohio Leeds University. Leads. England) end R C Bill 
INASA. Lewis Research Cental; U S Army, Propulsion Laboratory. 
Cleveland, Ohio) American Institute ot Aaronautici and Amo 
neutics. Aerospace Sciences Meet erg 16th Huntsville Ala. Jan. 
76- 18. 1978 Paper 78 93. 1) p. 5 red. 


A7623J62 * a The elastic distortion of th* Hanged miser ring 
nt ■ high speed cylindrical roller hearing. C M. Taylor (NASA Lewis 
Research Center. Cleveland. Ohio; Leeds University. Leeds. Ere mdl, 
f American Society of Lubrication Enginaan and American Society 
of Mechanical Engineers. Joint Lubrication Conference. Femes City, 
Mo Oct. 3-5. 1977. ASME Paper 77 Lub8 I ASME . Tremections. 
Journal of Lubrication Technology, vol. 100. Jan. 1978. p. 18 24 6 
refs 

Th* tiettre distortion ot th* inner ring of en experimental 
3.000.000 DN roller hearing is investigated analytically The grom 
etry of this bearing it unusually complex and for this reason a 
bearing with an axially symmetric mnvt ring and shod it alto 
analyted. Only the inner ring and haft are consider ad using a 
two dimensional finite element computer program which enabler 
interference between these components to be accommodated Th# 
results tor the experiment*! bearing suggest that elastic distortion! 
are modest in relation to th* detign clearances However, the 
venation ot the radial deflection of the raceway may be significant 
for some circumstances and th* interference fit adopted between the 
ring and shaft appears to b* questionably low. (Author) 


A78 23364 * • Lubrication of high spaed, large bore tapered 
roller baarmga. R J Parker (NASA Lewis Research Center. 
Cleveland, Ohio) and H R Siyrei (Industrial Teciomcs, I nr . 
Compton, Cal'* I I American Society ol lubricetion Engineers end 
Amencen Society ol Mechenicel Engineers Joint Lubrication Con 
ference. Kamos City. Mo., Oct 35 1977 ASME Paper 77 Lub 13.1 
ASME Transactions Journal ol Lubrication Technology, vol 100, 
Jan 1978. p 31 38 9 red 

The performence of 120 65 mm bora taperad-roHer bearings was 
investigated at shaft speeds up to 15,000 rpm Temperature 
distribution end beering fv-vt generation were determined as a 
function ot shaft speed, radial and thrust toads lubricant flow rate 
and lubricant inlet temperature Lubricant was suppl ed either by jets 
u by i combination of boles through the cone directly- to the 
cone rib contact and pH at the roller small end side Cone rib 
lubrication significantly improved high-speed tapvrerd-iulter treating 
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perfo rm a nc e, yielding Icwrer cone-feoe temper (turn end lower power 
low end al low ing tower tubrtcam flow rate* for e given spied 
condition Beering temper eturet inc r e e ied w.ti merer ted theft tpeed 
end dec r ee i ed with Irtcreeteo lubricant flow rate. Bearing power low 
increased with increeied theft tpeed end increeied lubricant flow 
rate. (Author) 


A7B-2B428 * The ute of enalytsctf turf ace tooli <n the 

fu nd a ment al ttudy of wear. D. H Buck lev (NASA, Lawn Reteerch 
Center . Lubrication Fundamental! Section, Cleveland. Ohio). In: 
Wear of mat err ell 1077, Prooeedingt of the International Con 

fe ranee. St. ’ os.* Mo.. April 2*28. 1077 IA78 23428 00371 New 
York. Amen 'in Solely of Mechanical Engineer*. 1977. p. 12 20. 77 
reft. 

Thit paper review! the venoua technique! and turface toolt 
avar labia for the ttudy of the atomic nature of ’he wear of meterialt. 
Thtte include ch anneal etching. X rev diffraction, electron diffrac- 
tion. teanmng electron microtcopv, low-energy electron diffraction. 
Auger emiwion tpectroacopy analysis electron tpectroacopy for 
chemical enafyi it, field ion microncopy, and ilia atom probe. 
Prorert iet of the turface end wear surface region* which effect wear 
auch at turfaca energy, crytfel structure, crytullographic orientation, 
mode of didocat ion behever. end cohetive binding ere dneuettd. A 
number of mechannmt involved in the generation ol wear parlicfai 
are identified with the aid of the aforementioned tool*. (Author I 


A7B 24UB7 * a The deeign of hydraulic pretaure ragulatara 
that era aaUi without the ute of tr-naing line raatnetort or frictional 
dampen. H. Gold (NASA, lawn Reteerch Center. Cleveland. Ohio). 
IHmon /nan rule ol Tachnology. National Conlaronct on fluid 
Rower Cheapo. III . Oct 2527. 19/7 Papar 21 p 6 rati 

A direct acting hydiaulic pretaure regulator detign which me or 
poretet stability margin, ittponae and droop margin it developed. 
The piettuie regulator tyitam doet not involve a nonlinear tenting 
tin* restrictor (which may degrade trantient response) or linear 
damping (which it sensitive to clearance and vilcotityl. The 
drrect-acling hydraulic pretaure regulator maket ute of the technique 
pi lead network stabilization (i.e . Ih* tuned ttabilnei concept). An 
analytically derived cucud preauia i*gulator n tatted lo study the 
liability limit under a parailel capaci’ive pioa letwtrve load and the 
ttebiliaingelfect of tht tuned kUbilirer J.M.B. 


A78-28414 * a Elattohydrodynanuc lubrication of elliptical 
contact! tor meten.fi of low alaatic modulut. I Fully flooded 
ooniunction B J Hemrock (NASA, lewrt Research Canter. 
Cleveland. Ohio) and D Dowtun (NASA. Lawn Rttaarch Canttr. 
Cleveland. Ohio, Leeds University, Leeds, England!. American 
Soctaty ol Lubrication Engmaan and Amancm Scanty ol Mtcnani 
cal Engmaan. Joint Lubrication Conference. Kan tat City. Mo, Oct 
3-5. 1977 ASME Papar 77LU& W 10 p. 12 reft Members. $1 SO. 
nonmemberi. $3 00. 

A complete nuntericei tolution is presented to the pro* ~s of 
isothermal elattohydrodynamir lubrication of alliptical cc ' cts lor 
low elastc-modulus materials upa ating undei fully ion.'---' on 
ditiont No assumption is mad* for the pressure or film thickness 
Within the cpntact. and compressibility and viscous effects are taken 
into account. Because of the dimensionless representation of the 
coordinates, the actual Hertzian contact ellipse becomes a circle 
regardless of tha valsM ot the elliptio'y parameter A minimum him 
thickness relaton end a central film thickness relation era denred 
from e ram in mg 17 different cases Contour plots lor detailed 
aiuftretmn ol the pressure distribution end film thickness in the 
ooniunction are provided. SD 


A7NMS * f F l >m >M* N m M gtM df wew M brl i g wt a r Wl B 
kt indinwi fbBfug Mwiw m feHgee ratu W. R. Jones. Jr. endfl. A 
Parker (NASA, Lewti R es e a r c h Canttr, Oeva txnd . Ohio). Amar k m 

amM # ^^weW&a sees eraal ftwdsMase 

dOPflf v» LUU HVIIUPI vrq/rrt afrl awew WTttniWf MuVTf mSWfPW' 

cal En gtnaan, Joint l u bricati on Con N nnca, Kanm City, Mbs, Oct 
38. >977 Pbpar 21 p. 21 rtf*. 

Ferrographic enelytit lei used to determine the types end 
quanthta* of wear pertfdei generated Airing accelerated rotting 
contact fat lone testa. The NASA ttv^befl rotting content fatigue 
tester wee used, tan tptcimana warn made of AM SMS, • 
corroworvreaiatent h)0t- te m per etu re bear in g tteel. The hjbrfoant ww 
• tuptr- x f in td na^tvthtnte nilrml ol. CondWom ioohtdMf i 
maximum Marti stress of 6.62Mtion N and • lhaft speed of 1 0,000 
rpm. Four typo* of swrar partfofaa watt obeenred: normal rubbing 
wear particles, fatigue span particle t. spheres, and friction polymer. 

(Author) 


A 70-20220 * # Steady w att u n bale n ea regaw* Of • dm*- 
dish flexible rotor on flexible, da m ped supports. R. E. Cunningham 
(NASA. Lawn Research Center. Cleveland, Ohio) Amarican Sociaty 
of ktrchantcal E ngin aar t , Ottlgn engineer in g Tacbnica! Conference. 
Chicago. Hi.. Slot. 26J9. >977. A*er. 41 p. IB reft. 

Experimental data ire pretti fie d for the un b ala nc e response of a 
Ramble, ball bearing supported rotor to tpeedt above the third lateral 
bending critical. Vafuet of tquaua film damping coefficients 
obtained from me ee ured data are compared to theoretical values 
obtained from short bearing approximation over a frequency range 
from 5000 to 31.000 cydet/mln. Experimental response for an 
undamped rotor it compered to that of one hiving oil squeeze film 
dampers at the bearing*. Unbalance* applied varied from 082 to 15,1 
gm-cm (Author) 


A7S-1 1820 * I Shape of two-dkwentlo n tl wBdt f lae t fo i t ktttr- 
face during dir actional solidification by coni mu out catting. R. Siegel 
(NASA, lewe Reteerch Center. Cleveland, Ohio). ASME. Trana 
acnorn. Journal oi Had Tramtar. vol, 100. e eb 1B78. p. 3 10. 11 
reft. 

An analysis wet made of the two-dimensional solidification of 
an ingot being cooled and withdrawn vertically dow n wa r d from a 
mold cot .sitting of parallel waits of finite lersgtn. Heat tranr'er 
analysts shows how the fletnaet of the mterfaee it I aisled to the ingot 
thickness, tha wnthdrawd rat a. the heat addition horn the super 
heated liquid me 111 , and the wnparetura difference avail able for 
cooling This provides an understanding of tha condition* that will 
yield e maximum rata of catting while achieving the desired flatness 
uf the interface. The results ere interpreted with reepect to the 
Conditions for obtein-.g an aligned eutectic structure by directional 
solidification m this process an additional constraint must ba 
induced that relates the >ngot withdrawal rate end the b“" transfer 
rate from the liquid metal to tha solidification mtarfara. (Author) 


A7S-3J1B3 * > D ali g n eo n d n ationa m mechanical face seats 

‘or improved peeforrwence I - Basic eorsfsguratr. '* L P Ludwig 
INASA lewis Research Center, Cievelarsd. Ohio) and H f Gremer 
I Staid kit Providence R.l I Amarican Sociaty ol Macbamcal 
Engmaan. Pi m tar Annual Maatmg. Atlanta. Ca . Nor. 27Dac. 2. 
1977 Popm 77WA/Lub~3 10 p 8 rets Members. *1 50. non 
■nombers, S3 00 

Basic assembly contigurenon* ot ih* ms- s ucX lace seal ere 
described end some advantages at.oc.a:ed with exsh are list'd The 
various forms o< saai cr.mponenti (rtsa prims'* see secondary seal, 
tic.) are illustrated. and functions pointed out Tht technique of seal 
pressure beiancmg end its application >* dasr-i-Vd and the concept 
of the PV * actor iis different forma and limnstions ere discussed 
Brief attention is given to seal lube ical ion sine* n is covered in detail 
in a companion paper Finally, the operating conditions tor various 
applications ot low pressure seals (aircraft transmissions) are listed, 
and the seal t*4u. modi ot a particular application n discussed 

(Author) 


ISO 

AIMSta* ■ # O iil m ecwaM — sNiw >ii mechanlcel fcw w* 
far bttp t ee a d n rl mwa U • Lubriemo*. L. P. Lud w ig (NAHA. 
Lewis Haimli Center. OevtUnd. Ohio) and M. F Oreiner (Serial. 
I no. Providence. A. 1. 1. Amanbar* Society of kt o cf i mkol Bttpbmn, 
9 8 nm Ami* M mtint. Attmw. Oa. Nor. 2H3 ac 2, UW. Agoer 
77WA/Lut>-4 13 p. 31 raH. Members. $1.80. nonmembert, $300. 

Tha knpurtecgg ol testing technology M the US. industrial 
chemical- orientated society in regard to mafntananca and environ- 
manta) contains... trots pointad out II it ft* tad that aaal parlor- 
manoa (taakaga, I Ha) it directly ratatad to aaal lubrication, which » a 
mechanism net wall understood Currant thinking in regard to :vri 
Igbrieatian « revi e wed. tha aftaet al anargy ditaipation in the thin 
lubricating (Mm repeating tha reeling tare* ia pointad out. and th* 
reauitt o* vapor i ration due to healing are Nutlratad. Alio, hydro- 
dynamic lubrication ia reviewed, and an inherent tendency tor th* 
aaal to operate with angular mitalignmant ia pointad out Recent 
work on hydrostatic effects is aummeritad and the conditions for 
reel instability are dilcuaaad. Four different modes of real lubrication 
are poatuletad with tha mod* type being a strong function ot speed 
andprepure. (Author) 


A7 $-33211 • » Tribological properties ot surfeoe*. 0. H. 
Buckley (NASA, Lewis Research Censer. Clove! and. Ohio). Amman 
Vtcuum Society, Internet ion* Conference on UottUurgK*: Gootingt. 
Son f rename. Cold, Apr. 3-7. 1978. Freer. 24 p. 2) tats. 

The real area of contact betwaen two solid su Maces ia only a 
•nail portion of the apparent area. Qetormjtion of these areas can 
raauit in toltd new contact through sivfece trims For clean wild to 
solid contact strong adhesive bonding occurs across tha interlace 
Under these conditions marry properties of the solid such is tha 
matallurgical md chemical netur* ol metals can influence adhesion, 
friction, and wear beh.svior. The pretence ol gases, liquids, and solid 
films on the surface of solids slier markedly Ir.bolojtcal char ac 
tenet ICS These surface trims can also constderabiy change the 
mechanical affects of solid state contact on bulk material behavior 

■Author I 


AT $-3331$ * a Self acting shaft seals. L P. Ludwig (NASA. 
Lewis R e sea r ch Canter, Cleveland. Ohio). NATO , AGAAO, font, 
inergencA md P-opoiuon Panel UrMing on Son Technology m Gas 
Turbine Cngaiet. London. Cnglend. Apr. 6. 7. 1978. Popor 36 p . 17 
rats. 

Salt-acting seats are described m detail. Tha mathematical 
models for obtaining a sea) force balance and tha equilibrium 
operating trim thickness a.a outlined Particular attention is given to 
primary ring response (seal vrbratwnl to rotating seal lace runout 
This response analysis reveals three different vibration modes with 
wcondery Mil friction being an important parameter Leakage flow 
inlet pressure drop end ellectsol aaisvmmelrc end nonasisymmetnc 
seeling face deformations are discussed Eanvnmvntal data nn 
aet! acting face welt operating undet simulated gas turbine conditions 
me given, Ihese data show the teasibri.tv ol operating the seal it 
conditions or 345 N/tq cm and 152 m sac sliding steed Also < spiral 
groove seel design npsr Med to 2*4 m/tec a described. (Author) 


A7$-333$4 * An oeerview isl aeroepeae gas turbine laefi 

r s e i egy of rei evince re the development of the automotive get 
tu riant engi n e. D. G (vans and T J M let 'NASA. Lewis Research 
Cental, Cleveland. Ohio). Society ol Automovnr Engineers. Cvngivu 
and ttpomuon. Oetnul. UaJi . fob 27 Not 3. 1978. Pout' 79007b. 
23 p 65 reft. 

The NASA Lewis Resoerch Canter ILeRC) has conducted, and 
has Hasr. sored with industry end unrveruliet, extensive raswch into 
many of the technology areas related to gas turbine propulsion 
systems. Thu eeioepace letMad technology has barn drveioped at 
both the component end systems l*wl, end may have significant 
potential lor application to the automotive gas turbine engine This 
paper summer ices thp technology and b*<- the associated ■ clarences. 


The tschnotogy areas ere lynem steady -state and transient per- 
formance prvuiction techniques. oompnraor and turbine design and 
per lor menus prediction programs end effects of geometry, com- 
bustor i sesh noiogy and advanced concepts, and ceramic coatings and 
i.~4teriati technology. (Author) 


AT$-333$$ * Bearing, gearing, and lubrication tec h nofogy. 

IN. J. Anderson (NASA. Lewis Research Center. Clave! end, Ohio). 
Sdcrefy of Automotive Infineon, Congrms and Bnpomtion. Detroit. 
4# leh.. Falk 27 Mot 3. 1978. Popor 780077. 1 1 p. 28 refs. 

Results ol selecied NASA research programs on rofling-etement 
end fluid-trim bearings, gears, and slastohydrodynsmfc (ubrjeetion 
ere reported. Advances in rolling -element bearing mMeriel tech- 
nology. which have resulted in a significant improvement In fatigue 
life, end whith make possible new application' tor rolling bearings, 
are distuned. Research on whirl -resistant , fluid-film bearings, 
suitable f . v-ry hr^i-speed epplicMicris. is discussed. An improved 
method to. rsdtctirsg gear pitting life it reported. An improved 
formula tor calculating the thick new of eleetohydrodynemic films 
(the existence of wrich help to define the operrting regime of 
concentrated contact mechanisms such es bearings, gears, end came) 
itdetcribed. (Author) 


A78-J7S77 * v experimental evaluation of tuM prepcrct i o n 
systems for an automotive gre turbine ostafytic c om btie t or. R. R. 
Teems INASA, Lewis Reeearch Center, Cleveland, Ohio) US. 
Cnmronmenal Protection Agency. tNorttthop on CetdytK Combat- 
non. 2nd, Asfoigh. N.C. Juno 21, 22. 1977, Popor. 21 p. 6 refs. 

Premix inr-pret-apor it ing fuel systems were evaluated tor use 
with a catalytic reactor for possible automotive get turbine applies 
tion. Spatial fuel-eir distributions, degree ot yaporiiMion, pressure 
drop and air velocity profiles were measured. Three airblast injectors 
end an air-eseist norrle were feared. Air swiften were used to improve 
the spatial fuel-air distribution. The work wet done in x 12 cm 
tubular duct. Test conditions were: a pressure of 0 3 end 0 5 MP*. 
inlet air temper at urn up to 800 K, sir velocities of 10 end 20 m/» 
end fuel air rstioi up to 0.020. The fuel wet Jet A. The beet results 
were obtained with an air-bled configuration that used multiple 
cones to provide high velocity an tor rtomustion and also 
straightened the inlet airflow. With this configuration, uniform 
tpvtiel tuei-eir distributions were obtained with mixing lengths 
greater then 17.8 cm. In Ibis length, vaporiirtion ot the fuel wet 
98.5 percent complete M on inlet mi tvmpereturv ot 700 K , The total 
oressure kiss was t .0 percent with a reference velocity ot 20 m/s and 
0 25 percent «t 10 m/s. The sir velocily was uniform across the duct 
and no auLngnriion reactions were observed. (Author! 


A78-46430 * « Addrfmnri aspects ot viestohydrodynarmc hr- 
bv test ion B J Hemrock INASA. Lewit Rvsrirch Center. Cfewfimd. 
Oh« US Army. DA RPA MIT end US Noty. tnternomn* 
Conference on fundomontoh of Tribology. Cembndge. Macs. June 
19 22 1978. Popor 14 p 14 rets 

ElMiohydrodynemic lubrication IEHU tor metenafi ot >o-.r 
elastic modulus is considered Engineering applications m which f riL 
■s -mfiortenl loi low el eslir modulus materials include seals human 
y>>nts rues, end eltttomenc material machine elements Theoretical 
solutions of the problem ot tuily flooded line contacts in the cote ol 
low elastic materials are dneussed The equation regarding dimen- 
siorriett minimum film thickness for fully flooded elliptical contacts 
for low elastic modulus is compared with the corresponding equal ion 
to* materials ot high elastic modulus The powers of the dimension 
less spevd peiametei U are quite simriai in hnfh equations, but the 
power of the dimensionless load paiameter W >s much more 
significant toi low elastic modulus mafeiiais Atterstio n is given ro 
asfv-tts ut dmsens -inless yioupmg. the 'Virtuous tipd lequrie, the 
viscous r-gi.1 regime. the ivoviscuus Mastic Kip me, and tfur viscous 
aiauic regime. Li R. 
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A78-46436 * » Definition and effect of chemicd properties of 
write** in friction, went, and lubrication. D. H. Buckley (NASA, 
Lewk Research Center, Cleveland, Ohio). US Navy. US Amy. 
OARPA, and MIT. International Conference on Fundamentals of 
Tribology. Cambridge. Mass., June 19-22. 1978. Paper. 39 p. 75 refs. 

Much of the data relative to the properties of surfaces that have 
been used in the past in analyzing, interpreting and predicting 
adhesion, friction and wear behavior for solid surfaces is now 
suspect. With the advent of analytical surface tools, careful and 
complete characterization of surfaces indicate that very frequently 
the outermost layers of solid surfaces are markedly different in 
chemistry than had been previously thought. These layers, as will be 
shown, ate extremely important in adhesion, friction and wear 
behavior. Some of the properties to be discussed in the paper relative 
to their role in adhesion, friction, wear and lubrication will include: 
(1) adwrption, both physical and chemical: (2) orientation of the 
solid as well as the lubricant; (3) surface energy: (4) surface 
segregation; (5) surface versus bulk metallurgical effects; (61 elec- 
tronic nature of the surface; and (7) bonding mechanisms. (Author) 


N7S-10472*| Chrysler Corp Detroit. Mich, 

SPUTTERS LADED CENTRIFUGAL COMPRESSOR IMPEL- 
LER DESIGNED FOR AUTOMOTIVE GAS TURBINE 
APPUCATION Final R eport. 1 Sap. 197S - 30 Jun 1977 

R C Pampreen Jun. 1977 44 p refs 
(Contract NAS3-20059) 

(NASA CR 135237) Avail NTIS HC A03/MF A01 CSCL 
21 A 

Mechanical design and fabrication of two splittar bladed 
centrifugal compressor impellers we e completed for rig tasting 
si NASA Lewis Research Center These impellers were designed 
lor automotive gas turbine application The mechanical design 
was based on NASA specifications for blade shape and flowpath 
configurations The contractor made engineering drawings and 
performed calculations for mass and center-of-gravity. for stress 
and vibration analyses, and for shaft critical speed analysis One 
tmpellef was machined to pent, the other had a Wade height 
and exit radius of 2 54 mm larger than print dimensions Author 


N7*-17J07*|f Avco Lycoming Engine Group. Stratford. Conn 

DEVELOPMENT OF SPIRAL-GROOVE SELF-ACTING FACE 
SEALS Final Re p or t 9 Feb. 1976 - 31 Mar. 1977 

M OBnen Jun 1977 141 p refs Sponsored in pad by 

Army Air Mobility R and D Lab 
(Contract NAS3-19772) 

(NASA-CR 135303: LYC-77-41) Avail NTIS 

HC A07/MF A01 CSCL 11A 

An experimental evaluation and a 100-hour endurance test 
were performed on a spiral groove geometry, self-acting face 
seal The seal was tested end operated successfully at maximum 
conditions of 243 8 m/s surface speed. 199 9 N/sq cm sir 
pressure, and 645 4K (702 F) eir temperature The maximum 
•peed condition of 243 8 m/s was obtained at a shaft speed of 
72.500 i pm. Seal wear, gas leakage, and sealing element 
temperature were monitored during the test Condition of the 
seal at the completion of the teat was documented and found 
acceptable fin further use The spiral groove wear rate measured 
during the endurance test indicates a minimum potential teal 
life ol over 2700 hours Seal air leakage measured during the 
test program is within the range considered acceptaMe for 
consideration for use in a small gas turbine engine. Author 


N79-173R0*# Stein Seal Co Philadelphia. Pa 
FEAStMUTY STUDY OF NEGATIVE LIFT CIRCUMFEREN- 
TIAL TYPE SEAL FOR HELICOPTER TRANSMISSIONS 

E N Goldring Oct 1977 38 p 
(Contract NAS3-20598) 

(NASA-CR- 135302) Avail: NTIS HC A03/MF A01 CSCL 
1 1 A 

A new seel concept the negative lift circumferential type 
seal, was tvaluatad under simulated helicopter transmission 
conditions The bore of the circumferential tee! contains (tap 
type geometry which produces a negative lift that urges the 


*Mbng segment s towa rd s the theft surfeoa The teal size wet 
» 2 6 inch bora and the teat apeeda were 7000 and 14.380 rpm. 
During tha 300 hour teat at typi ca l tr animation tool putting 
to 2 paig) tho laak o ga wet within acceptabla Emits and gtnortllv 
too* than 0.1 cc/hour during tha tot 160 hour* of tooting. Tha 
wee* to tha carbon tagmentt during tha 300 hour* wo* 
nogUgWa. Author 


N70- 20614*# Mechanical Technology. Inc.. Latham. N. Y. 

9A LANCING TECHNIQUE! FOR HIGH-SPEED FLEXIRLE 
ROTORS Final Report 

A. J Smalley Apr 1978 129 p reft 
(Contract NAS3-18S20) 

(NASA-CR-2975: MTI-77TR2) Avail: NTIS HC A07/MF A01 
CSCL 131 

Ideal and non-ideal condition* for multiplane balancing am 
addressed Methodology end procedures for identifying optimum 
balancing configurations and tar assessing, quantitatively, the 
penalties associated with non-optimum configurations were 
developed and demonstrated The problem* introduced when 
vibration sensors are supported on flexible mounts were assessed 
experimentally, and the effects of flexural asymmetry in the rotor 
on balancing were investigated. A general purpose method for 
predicting the threshold of instability of sn asymmetric rotor 
was developed, and its predictions are compared with measure- 
ments under different degrees of asymmetry. Author 


N79-21*71*f Michigan Unhr.. Ann Arbor. Dept, of Aerospace 
Engineering 

LIGHTWEIGHT. LOW COMPRESSION AIRCRAFT DIESEL 
ENGINE 

7 L Gaynor. M S Bottrell. C D. Eagle, and C F. Bachle Jul 
1977 103 p refs 
(Contract NAS3-20051) 

(NASA-CR 135300) Avail: NTIS HC A06/MF A01 CSCL 
21G 

The feasibility of converting a spark ignition aircraft engine 
to the diesel cycle was investigated Procedures necessary for 
converting a single cylinder GTS10 520 are described as well 
■s a single cylinder diesel engine test program The modification 
of the engine for the hot port cooling concept is discussed. A 
digital computer graphics simulation of a twin engine aircraft 
incorporating 'he diesel engine end Hot Fort concept is presented 
showing some potential gains in aircraft performance. Sample 
results of the computer program used in the simulation are 
mduded Author 


N79-21472*| Mechanical Technology. Inc , Latham. N Y. 
HYDRODYNAMIC AIR LU9RICATED COMPLIANT SUR- 
FACE SEARING FOR AN AUTOMOTIVE GAS TURBINE 
ENGINE. 1: JOURNAL REARING PERFORMANCE 
Final Report 

D Ruscitto. J. McCormick, and S. Gray Apr. 1978 146 p 

raft Prepared tor DOE 

(Contracts NAS3-19427; EC-77-A-31 1040) 

(NASA-CR- 135368; CONS/9427-1) Avail: NT'S 

HC A07/MF A01 CSCL 20E 

A 38 1 mm (15 inch) diameter Hydiasil Compliant Surface 
Air Lubricated Journal Bearing was designed and tested to obtain 
bearing performance characteristic* at both room temperature 
and 315 C (600 F). Tatting was performed at various speeds 
up to 60.000 rpm with varying load* Rotating sentort provided 
an opportunity to examine the film characteristics of the compliant 
surface bearing In addition to providing minimum film thickness 
values and profiles, many other insights into bearing operation 
were gained such as the influence of bearing fabrication accuracy 
end the influence of smooth foil deflection between the bumps 

Author 
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N7U7W1 Detroit Diesel Allison. Indiartapoha. Ind. 

At ROOVNAMIC FEGFORMANC* OF CONVENTIONAL AMO 
AOVANCCO DEBIGN LABYRINTH SEALS WHTM GOOD 
SMOOTH AIRADAIU. AND HOMIVCOMS LANDS 
Final Began. 21 JuL 1S7S - 21 Nm. 1977 

M l Stockti C M Co*. and 6 f Holla Nov <977 272 p 

<vN 

(Contract NAS3-2Q066) 

(NASACR 136307 EDR 9339) Avail NTIS 

HC A12/MF A01 CSCL I1A 

Labyrinth ait eeal static and dynamic performance was 
evaluated using aohd. abradable. and honeycomb lands with 
standard and advanced seal designs The affects on leakage of 
land surface roughness, abradable land porosity, rub grooves in 
abradable lands, and honeycomb land cell sue and depth were 
studied using a standard labyrinth seal The affects of rotation 
on the optimum seal knits pitch ware also investigated 
Selected geometric and aerodynamic parameters for an advanced 
seal design were evaluated to deny* an optimued performance 
configuration The rotational energy requirements ware also 
measured to determine the inherent friction and pumping eneigy 
absorbed by the various seal knit* and land configurations tasted 
in order to properly aaseaa the net seel system performance 
level Results indicate that (1) seal leakage can be significantly 
effected with honeycomb or abradable lands (21 rotational 
energy absorption does not vary significantly with the use of ■ 
solid smooth, an abradable or a honeycomb land, and 
(31 optimization of an advanced lab seal design produced a 
configuration (hat had leakage 25% below a conventional steppao 
seal A R H 


N79-27429*# SKF Industries. Inc . King of Prussia. Pa Research 
Lab 

EMERGENCY AND MICROFOQ LUBRICATION AND 
COOLING OF GEARINGS FOR ARMY HELICOPTERS 
Final Report Doc. 1972 - Jun 1977 
J W Rosenlwb Jen 1978 125 p rets 
(Connect NAS3 173431 

(NASA CR 135195. SKF AL77T0211 Avail NTIS 

HC A06/MF A01 CSCL 131 

An analysis and system study was performed to provide 
design . information regarding lubricant and coolant flow rates 
and flow paths for affective utilization of the lubricant and coolant 
in a once-through ml mm (microfog) and coolant au system A 
system was designed, manufactured, coupled with an existing 
ng and evaluation tests were performed using 48 mm boie 
split inner angular contact ball bearings under I779N (400 lb) 
thrust loed An emergency lubncetion sspuator system wes *>so 
menufactuied and tatted under lost lubricant conditions The 
testing demonstrated the feasibility ol using e mist oil snd cooling 
an system to lubncate and cool n high speed helicopter engine 
mamshaft betting The testing alto demonstrated the feasibility 
of using an emergency sspuator lubrication system ts a viable 
survivability concept foi helicopter mamshaft engine bearing lor 
penods as long as 30 mmutas. Author 


NT8 284M*| General Motors Corp . Indianapolis. Ind. Detroit 
Diesel Addon Ohr 

STUDY AND PROGRAM PLAN FOR IMPNOVtO HEAVY 
DUTY GAS TUR9INE ENGINE CERAMIC COMPONENT 
DEVELOPMENT Fino! Report 

H E Helms May 1977 168 p rata 
(Contract EX-76-A-31 10'. i; NAS3-20084) 

(NASA CR- 136230; roNS/0084-1; OOA-EDR-9088) Avail 
NTIS HC A08/MF A01 CSCL 21A 

A fuel economy o; 213 mg/W M0 36 tb/hp-hr) brake Specific 
fuel consumption hy i98t through uaa of oaramic materials, 
with conformance to current and protected Fade at node and 
emission standard* was demonstrated and a commercially viable 
angina te described Study result* show that increased turbine 
inlet and regenerator met temperatures, through the uaa ol 
ceramic materials, t mtnbute the greatest amount to achieving 
fuel economy goat* Further, improved component effiodnede 
(lor the compressor, gasifier turbine, power turbine, and 
regenerator disks show significant additional gains in fual economy 
Fuel saved in a 600.000 mile engine life, risk levels involved in 
development, and engine related life eyed coats for fleets 
(100 units) ol trucks snd buses were used as criteria to select 
work goals (or the planned program ERA 


N7G-29448*! Mechanical Technology. Inc. Latham. N Y. 

HYDRODYNAMIC AIR LURRICATEO COMPLIANT SUR- 
FACE BEARING FOR AN AUTOMOTIVE GAS TURBINE 
ENGINE 2 : MATERIALS ANO COATINGS Final Report 

Bharat Bhushan. David Ruscitto. and Stanley Gray Jul 1978 
1 39 p refs 

(Contracts NAS3 19427. EC 77 A 31 1040) 

(NASA CR 135402 CONS/ 942 7 2) Avail NTIS 

HC A07/MF A01 CSCL 11A 

Material costings (or an an lubricated, compliant journal 
bearing for an automotive gas turbine engine were exposed to 
service test temperatures of 540 C or 650 C for 300 hours, 
and to 10 temperature cycles from room temperatures to the 
service test temperatures Selected coatings wire then put on 
lournal and partial ate foils and tasted in start stop cycle tests 
at 14 kPa (2 psil loading for 2000 cycles Half of the tent 
cycles were performed al a test chamber service tempeieture of 
540 C (1000 F) oi 650 C (1100 FI. the ot^er hell weie performed 
at toom tcmpetatuie Based on test lesults. the following 
combinations and their service temperature limitations are 
recommended HL 800 TM (CdO and graphite) on foil versus 
chrome caitnde on journal up to 370 C (700 F) NASA PS 120 
(Tnbeloy 400 sihiet and CaF2 on lournal versus incoete.f foil 
up to 540 C (1000 F) and Kaman DES on journal and foil up 
fo 640 C (1200 FI Kaman DFS coating system was huthei 
tested successfully at 35 kPa (5 psil loading for 2000 *;*rt 
stop cycles AIIH 


N7S-31427*# General Electric Co Cincinnati, Ohio 

ROLLING ELEMENT FADGUE TE8DNG OF GEAR MATERI- 
ALS 

A H Nahm 1 Apt 1978 110 p ie»n 
(Contract NAS3 143021 

(NASA CR 13541 1 Doc R78AEG2B9) Avail NTIS 

HC A06/MT A01 CSCL 131 

Rolling element fatigue lives of eleven alloys were evalu 
a led The eleven alloys studied were three minding alloys I Super 
NitmHov. Nitislloy 135 and Nittallov N) lour cate carbunring 
alloys I AISI 9310 CBS 600. CBS 1000M snd Vasco X 21, and 
tout thioughhardenmg alloys IVasco Matrix II. AISI W t . AISI 
S 2 and AISI 0 2) Several diffeient heat treatments *nd/oi 
melting processes were studied on the three carbunring alloy 
steels Metallurgical analyse* were made before and aftwi the 
RC ng lasts Tati data were statistically analyzed using the (Neibull 
distribution function B IO lives wer* compered versus VIM VAR 
AISI M 50 snd carburued VAR AISI 9310. aa tolerance alloys 

L S 
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NTt-SMtt*! Tinnum Unw Space ln«.. TuHehoroe 
TRANSIENT DYNAMICS Of A FUXIALI ROTOR ORTH 
RQUCUk FILM DAMMAR Pbtgl HfM 

0 F Bueno. L 0 Schhtrer. R G Had. III. end 0 H Hfbner 
Sep 1978 88 p rete 
(Con tract NASS- 186231 

tNASACR-3060 PWA-6S48-8I Avail NTIS 

HC A06/MF A01 CSCL 131 

A eenee ol simulated Wide toe* test* ere reported on a 
test rote* de i g n ed to operate above It* second bonding critical 
speed A een ee ol analyse* wore performed Midi predicted the 
transient behavior ol the tael rig lot each ol the blade toe* 
test* Hie scope ol the program included the investigation of 
transient rotor dynamic* ol a Ramble rotor system, simiter to 
modem flembl* jet engine rotors, both eritti and without iqueste 
Dim damper* The -mutt* tufas! antral* the a ff ec tiv e ne e* ol equeei* 
Mm dampen and document the ability ol avadebl* analytical 
methods to predict their effec' once* end behavior G O 


A78-2h606 * « Dynamic tooth load* and ttretting lot high 
contact ratio spur gear*. R. W. Cornell end W. W. Westtrvelt (United 
Te.hnologies Corp Hemrlton Standard Drv , Windsor Locks, Conn.'. 
Antrican Society of Mechanical Engineers. Design Engineering 
Technical Coherence Cti icago. III.. Sept 2630. 1972. Paper 
77 VET 101 8 P 10 rets. Member i, $1.50, nonmembers, $3 00. 
Coniracl No. NAS3 17859 

A time history, closed form solution is presented lor a dynamic 
model ol spur gear systems for all practical contact ratios. The 
analysis determines the dynamic r sponse ol the gear system and the 
associated tooth toads and stressing. The dynamic model assumes the 
two gears act as a rigid inertia and the teeth act as a variable spring of 
a dynamic system excited by tbe meshing action of the teeth. 
Included in the analysis ate the effects ot the nonlinearity of the 
tooth trail stiffness during mesh, the tooth etrors. and the tooth 
profile modifications Besides reviewing the features, solution, and 
program of this analysis, preliminary results from applying the 
analysis are presented, which show tnat tooth pro'ile modification, 
system inertia and damping, and system critical speeds can a‘f«ct the 
dynamic geai tooth toads and stressing significantly. (Authoi ! 


A 78- 33447 • Influence of adsorbed fluids on the roiling 

contact deformation of MgO single crystals K F. Outran* (Batteile 
Columbus Laoorafories. Columbus. Ohio). In: Wear of materials - 
1977. Proceedings of the Inter nettonel Conference. St. Louis, Mo , 
April 2828. 1977 (A78 23426 08-37) Now York. American Society 
of Mechanical Engineers, 1977. p. 448451. 5 ref*. Contracl No. 
NAS3 6263 

Basic phenomena associated with tolling contact deformation 
were studied usmg MgO as a model bearing materiel A hardened 
steel fasti was rolled on MgO single crystals in slow speod reciprocal 
ing motion and in high -speed circular motion. The resulting 
deformation was studied by dislocation etch-pit techniques. The 
presence ot adsorbed ftuidi. such as silicone oil, white mineral oil, 
and toluene, with slow speed .fading caused a dramatic change in slip 
mode and premature surface spalling cc-mpared with similar experi 
merits in air or under water In contrast, dimethyl foimamid* 
inhroited these slip processes. The results are consistent with the 
dependence of dislocation mobility on adsorbed species. High speed 
hydrodynamic rolling with mineral oil lubrication produced a 
different slip ’phenomena entirely from the slow speed rolling The 
slip bends resembled those produced tn tensile tests, and all slip 
apparently initiated at subsurface sites. (Author) 


A 7831600 * # Development and fabrication ot * diffusion 

welded Cotumblum dloy heat enhanger. W. F. 2)mm*rm*n. E. C. 
OnrSereterit, o. Wein (General Electric Co.. Evendal*. Ohio), and R. 
H. Tltran (NASA. Lewis Research Center, Cleveland. Ohio). 
American Institute of Mining. Metallurgical, and Petroleum Engi 
naan. Amuat Meeting. 107th Denser. Colo.. Felt. 26-Mar. 2. 1978. 
Paper A78Vt IBp. Contract No. NAS34864t. 

A Mini Bteyton spec* power generation ay stem required the 
development ol a Columbtum alloy heat exchanger to ttansfer heat 
from a radioisotope heat source to * He/X* working fluid. A 
light-weitfit deign featured the simultaneous diffusion welding of 
148 longitudinal fins in tn annuli heat exchanger about 9-1/2 In. in 
dimeter. 13-1/2 in. in length and t/4 tn. in radial thickness. To 
complete the heat exchanger, additional gas ducting elements and 
attachment supports were added by GTA welding in a vacuum 
purged Inert atmosphere welding chamber The development re- 
quired the modification of *n existing luge sire hot itoxtatic press to 
achieve HIP debilities of 2800 F and 10,000 pti for at least 3 hr. 
Excellent diffusion welds were achieved in • high-quality component 
which met *11 system requirements. (Author ) 
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38 QUALITY ASSURANCE 
AND RELIABILITY 

Indudts product sampling procedure* end technique*; and 
quality control. 


N79-173B7*f National A erona uti c* and Space Administration. 
LjMtfift finMreh CSniw QivRlind. Ohio 

wane ae*^e> 

UK Of AN ULTRASONIC-ACOUSTIC TECHNIQUE NN 
NONOSSTRUCTtVE (VALUATION ON NKR C W M O IIW 
STRENGTH 

Ala* Vary and Kenned j. Bo wie * 1971 12 p ret* P r aaan ta d 
at the 33rd Ann. Conf of the Soc of the Plastic* Ind . Washington. 
O.C. 7- 10 Fob. 1970 

(NASA TM 73813 E-9400) Avail: NT1S NC A02/MF A01 
CSCL 140 

Detail* of the method used to measure the etrsss wav* 
factor are described Frequency spectra of the ureas wavea are 
analyxod in order to clarify the nature of the wav* p henomena 
invoivad. The stress wav* factor we* m eas ure d with simple contact 
probe* requiring only one-aide access to a part This m benetlcrol 
in nondestructive evaluations because the wave* can run parattel 
to fiber direction* and thus measure material properties m 
directions assumed by actual load*. The technique can be applied 
where conventional through transmission techniques are impracti- 
cal or where mote quantitative data are required. The stress 
wav* factor was measured for a sense of graphits/poiyimtd* 
composite panel*, and results obtained are compared with 
through transmission immersion ultrasonic scans. Author 


N78-246S6*# National Aeronautics and Space Administration 
Lawn Research Center. Cleveland. Ohio 
OUAMTITATtVC ULTRASONIC (VALUATION OF MECHANt- 
CAL PROPERTIES OF ENGINEERING MATERIALS 

Ales Very 1978 37 p reft Presented at 1st Intern Syntp 
on Ultrasonic Mater Characterisation Gaithersburg Md . 7 9 Jun 
1978. cosponsored by NBS and Am Soc Nondestructive 
Testing 

(NASA TM 78906. E 9640) Avail NTIS HC A03/MT A01 
CSCL 140 

Progress tn the application of ulfiatonic techniques to 
nondestructive measurement of mechanical strength of engineer 
tng materials a renewed A dormant concept m nondestructive 
evaluation INOEl * invoked The availability of ultiesomc methods 
that can be applied to actual parts to assess then potential 
susceptibility to feSur* under design conditions is discussed It 
was shown that ultrasonic msthoce yield measurements ol elastic 
moduli, miciostructure. hardness, fracture toughness tensile 
strength, yield strength and shear strength for c wide range of 
materials (including many types of metals ceiamtcs and hhet 
composites) It was also md>- .tied that although most of these 
methods were shown feasible in laboratory studies more woik 
■s needed before they can be used on actual parts in processing 
assembly, inspection, and maintenance lines Author 


A7845433 * « Quantitative ultrasonic evaluation of mechani 
cal properties of engineering materials. A Vary (NASA ! nut 
Raseatch Ctntei Cleveland. Ohtol National 8ure,m ol Stanaenls .i ml 
American Soiiety for Nomlestnatiye Testing International Sympo 
aunt on Ultrasonic Miiterlals Characterisation 1st. Gaithersburg. 
Mb , June 7 9. 1978 . Paper. 37 p 55 ref* 

Current prograts in tha application ol ultratonic techniques to 
nondestructive meesurement of mechanical stivngth propemei of 
engineering materials it reviewed. Even wheio conventional NDE 
techniques have thowr that - pan it fiee of oven defect! advanced 
NDE techmquet thould be available to conf it m the matrnal 
propcrtiet assumed m the (wit's design Theie jte many instances 
wheie metallic, composite, or ceiamic pans may tie bee of critical 
defects while still being susceptible to failure under design loads due 


to inadequate or degraded mechanical strength This mutt be 
considered in any falure prevention scheme that relies on fracture 
analysis. This review wdl discuss the avail ability of ulttsaonic 
methods that can be applied to actual part* to asset* their potential 
susceptibility to taiture under design conditions. I Author I 


N 78-1B801*| Westmghout* Electric Corp. Pittsburgh. P* 

FABRICATION AMO CHARACTERISTICS OF EXPERIMEN- 
TAL RADIOGRAPHIC AMPLIFIER SCREENS Final Report 

Zoitan Stepesr Jan. 1878 28 p tel* 

(Contract NAS3-20742) 

(NASA-CR-2937. Rapt 77 9F9-RAPEX R II Avert NTIS 
HC A02/MF AOl CSCL 140 

The fabrication process and t-msler enartetansbes for solid 
state rediogrephir image transducers badiogtaphic amplifier 
screens) sra described These screens ire for use in realtime 
nondestructive evaluation procedures tfret require large format 
radiographic images with corniest end resolution capabilities 
unavailable with convention*! fluoroscopic screens The screens 
are suitable lor in- motion on-line radiographic inspection by means 
of closed circuit television Enpenmental effort wet mod* to 
improve image quality and response to low energy IS kV end 
up) X-rays Author 


N7S-SS48S*# General Electric Co. Onctnnab. Ohio Material 
and P ro cess Te ch wotoov Lobe 

ROLLING ELEMENT FATIGUE TESTING OF GEAR MATERI- 
ALS PM Report. Apr- >977 - Jen. 1S7S 
A. H Neltm 26 Jut 1978 124 p ref* 

(Contract NAS3- 14302) 

(NASA CR 135460, R78AEG476I Avert NTIS 

HC AOB/MF A01 CSCL 140 

Rodmg e l e m e n t fatigue line* of nms allays were evaluated 
m Rolling Contact IRQ ng* Test conditions included a Hertzian 
stress at 4.828 MPa 1700 kst). a rolling speed of 6.23 m/tec 
(245 in/sac ) Teats were run with t Type I oil IMIL-L-7808GI 
at room temperature 8 10 lives (10% failure total of alloys 
were compered versus reference alloys. VIM VAR AISI M-50 
end VAR AISI 9310. Su case carburizing eftoyt (AISI 9310. 
C8S6 00 cast DOOM EX00014. Vesco X 2 and EX00053) and 
three through hardening afloys (AISI M-5C. VescoMs* 360 end 
Vaaco Matrix 2 evaluated, showed RC f performance inferior or 
equivalent to that of AISI 9310 end AISI M-60 It was also 
found that the effects of vacuum mailing proce ss e s , different 
tempering temperatures, freezing cycle during heat treating stint 
peenmg. goM plating and chroma plating employed in tho present 
investigation did not significantly effect RCF li>V G.V. 
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39 STRUCTURAL MECHANICS 

Include* structural element detign end weight enelyiii: 
fatigue; and thermal itim. 

For application# tee 06 AJttrtft DoUfn. Totting tnd 
Ptrfomtna end 18 Spoctcnft Dtsign. Totting tnd Ptrfor 
nunc*. 


N7S-19SS8*# 

iMMKk Oentet. O w lK , Ohio. 

I STREIMTM Of UNTM ■ MS CONTACTS 
____» V Nwr I* Mar 1978 Op re* foMrtad at 
the Intern Topical Conf on the Ptiyafea of **02 and It* Intartace*. 
YoittMm Mai^M*. N. J . 22 24 Mar 1*70 
(NASA-TM-79S39) Aval: NTIS HC A02/MF AOt C*a 20K 
The etrangth of the bend be twe e n matata end 8K» we* 
by meeautina the static eoefi c lent of Medan of i 




N78-1M8t*f National Aaranaudca and Spec* Administration. 
Lewis Research Canter. Cleveland. Ohio. 

NACTKAN UK KM CTCUC RE8PON8E AND FATIOUC 
ANALYSIS OF WIND TURBINE TOWERS 

C C. Chamis. P Manoa. J ft. Sinclair, and J. R WmatnKar In 
Its Sixth NASTRAN Users’ CoNoq 1977 p 213-233 raft (For 
availability see N79- 12443 03-391 
(Contract 6(49 26)1004) 

Avail NTIS HC A20/MF A01 CSCL 20K 

A procedure w de sc ribed which uses NASTRAN coupled 
with fatigue criteria via a po stp roce ss or to determine the cyclic 
response and to assess die fatigue resietance (fatigue Me) of 
wind tuibine generator towers The cyclic had* to which the 
tower may be tubiected are entered either in a quasi-static 
approach though static load subcases (Rigid Format 1) or through 
the direct dynamic response (Rigid Format 9) feature* of 
NASTRAN The fatigue criteria are applied to (SYSTRAN output 
data from either rigid format through an externally written user 
program embedded in a postprocessor Author 


N7S-13477*f National Aeronautics end Space Administration 
lewis Re s earch Center. Cleveland. Ohio 

AN INTEARATf O THEORY FOR PREDICT! NO THE HYDRO- 
THSRMOMECHANICAl RESFONSE OF AOVANCEO 
COMPOSITE STRUCTURAL COMPONENT* 

C C Chamis. R F lark, end J H Sinclair 1977 43 p refs 
Presented at Tech. Specialists Conf on Environ. Effects on 
Advanced Composite Mater.. Dayton Ohm. 29-30 Sep 1977; 
sponsored by Am Soc for Testing and Mater 
1NASA-TM 73812; E-9372) Avail NTIS HC A03/MF A01 
CSCL 2 OX 

An integrated theory is developed for predicting the hydrother- 
momecharucal (HDTM) response of fiber composite component* 
The integrated theory is based on e combined theoretical end 
experimental investigation In addition to predicting the HOTM 
response of components, the theory is structured to esses* the 
combined hydrotfiermei effects on the mechanical properties of 
unnirectionel composites loaded along the material axis end 
off-axis, and those of angiaplied laminates The theory developed 
predicts values which art m good sgrsement with measured 
data at the micro mechanics, macromechemcs. laminate enelyt'S 
and structural analysis levels Author 


N7S-19S3R*! National Aeronautic* end Space Administration 
Lewis Research Center. Cleveland. Ohm 

MODE I ANALYSIS OF A FACE CRACKED PLATE 8UB- 
JECTEO TO ROTATIONAUY CONSTRAINED ENO DIS- 
PLACEMENTS 

Bernard Gross 1978 14 p refs Proposed tor Presentation at 
the 11th Netl Symp. on Fracture Mech . Blacksburg Ve . 
12 14 Jun 1979 

(NASA TM 73777) Avail NTIS HC A02/ME A01 CSCL 20K 
Mode I stress intensity coefficients and crack mouth 
displacement coefficients were obtained by planar boundary 
collocation analysis of face cracked pistes subfectad to rotetmnslly 
constrained end displacement* Results art presented for plates 
with hetght to- width ratio varying from 1.0 to 6 0 end crack 
d*pth-to-pltta width ratios in the range 0 1 to 0.8. Author 


rvgner contact errangui on snoameira on** m 
dM dean copper Since the surface density of states induced by 




of the unofficial bond can b* related to the density of amao 
on the metal auffaco. Author 


N7S-23471*# National Aeronautics and Space Administration. 
Lewis R ese arc h Canter. Oevsland. Ohio. 

INTERPOLATION AND EXTRAPOLATION OP CREEP 
RUPTURE DATA RV THE MINIMUM COMMITMENT 
METHOD PARTI: FOCAL-POINT CONVEROENCE 
S S Manton (Casa Western Reserve Umvl and C R Ensign 
1978 101 p refs Proposed for presentation at Symp on 

Characterization of Mater intended for Sent at Elevated Temp, 
at the Pressure Vessel* and Piping Conf.. Montreal. 26-29 Jun. 
1978; cosponsored by ASME and Can Soc Mech Engr. 
Sponsored m part by Elec Power Res Inst 3 Vol 
(NASA TM 78881; E-9814) Avail: NTIS HC A06/MF A01 
CSCL 20K 

A specialized venation of the minimum commitment method 
« obtained by expressing the rotation togt + AP togt *- P - G 
where t is the rupture time. P a function of temperature end G 
a function of stress The term A was considered a structural 
stability parameter because it was found that the more unstable 
the materiel the higher was the negative value of A required to 
fit the data The functional forms of P and G were still left to 
be determined from the station values determined by analysis. 
The extensions that ware made through the development of the 
above equation tie discussed The discussion provides descriptions 
of how to implement the method both manually or by computer 
code The method is illustrated in detail for Attroloy - a nickel 
base alloy tor which the particular lot available showed embrittling 
instability involving a phase precipitation If is also applied to a 
number of other steels, nickel base alloys, and aluminum alloys 

Author 


N78-23472* i National Aeronautics and Spsco Administration 
lewis Research Center. Cleveland Ohio 

INTERPOLATION AND EXTNAPOLATION Of CHEEP 
RUPTUHE DATA EV THE MINIMUM COMMITMENT 
METHOD PART 2: OBUOUE TRANSLATION 

S S Menson (Case Western Reserve Umv l end C R Ensign 
1978 29 p refs Proposed for presentation at Symp on 

Characterization of Mater Intended for Sere at Elevated temp 
*t the Pressure Vessels end Piping Coni . Montreal. 26 29 Ji n. 
1978, cosponsored by ASME end Can Soc Mech Enir. 
Sponsored in part by Elec Powsr Res Inst 3 Vol 
(NASA TM 78882; E-96151 Avail NTIS HC A03/S4F A01 
CSCL 20K 

A new concept is introduced whereby the cresp- rupture 
isolhermals ere generated by an oblique translation oi the master 
cure* plotted on the conventional coordinates For most materials 
a constant translation angle of around S deg relative to the 
horizontal axis i* satisfactory However lor highly unstable 
materials, such ss * host of Attroloy subject to signs phase 
precipitation, an angle as high at 15 deg may be required For 
best results the translation angle should depend on temperature, 
the lower temperature* requiring a lower >gle The method is. 
■n fact, a general'iation of other approaches but it allows for 
the other types of temperature effectr than only those displayed 
by tlast'C modulus E Implementation ol the method can be 
accomplished either by manual graphical means or completely 
by computer, the maior advantage being the ease ol manual 
analysis The method is illustrated tor the unstable heat of Astroloy 
Good results were obtained Author 
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N?6-234?3*| National Aaranautica and Spaea Administration 
Lawn Research Cantor. Oavatand. Ohio 
INTERPOLATION AND EXTRAPOLATION OP CHUR 
RUPTURE DATA IV TMt MINIMUM COMMITMtNT 
METHOC. RANT 3: ANALYSIS OR MULTI HEAT3 
S S Manson l Casa Waatam Ratarva Umv > and C. R Ensign 
1978 33 p rats Proposad lor praaanuuon at Symp on 

Cherectenaetion ol Malar Intandad lor Sarv at Etavated Tamp, 
at tha Prassura Vassals and Piping Coni. Montreal. 26-29 Jun. 
1978. cosponsored by ASME and Can Soc Mach Engr 
Sponsored in part by Elec Power Ras Inst 3 Vol 
(NASA TM 78883. E 9816) Avail NTIS HC A03/MF A01 
CSCL 20K 

Tha Minimum Commitment Method was applied to two sets 
ol data lor winch multiple heat mlormation was available For 
one alloy, a 304 stainless steel studied in Japan, data on nma 
well characterized heats were used, while lor a proprietary low 
alloy carbon stetl studied in the United Kingdom data were 
available on seven heats - in many cases to very long rupture 
times For this preliminary study no instability lectors ware used. 
It was discovered that heat-to-heat variations would be accounted 
for by introducing heat identifiers m the form A t 8 log sigma 
where sigma is the stress and tha constants A and 8 depend 
only on the heat With these identifiers all the data could be 
collapsed on'n a single master curve, even though there was 
considerate' scatter among heats Using these identihers together 
with the average behavior ol *11 heats made possible the 
determination ol an accurate constitutive equation lor each 
individual heat Two basic approaches are discussed for applying 
the results ol the analysis Author 


N78-27463*# National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland Ohio 

FRACTOORARHIC EVALUATION OF CREEP EFFECTS ON 
STRAIN-CONTROLLED FATIGUE-CRACKING OF AISI 
304LC AND 318 STAINLESS STEEL 

Robert E Otdtieve Jun 1978 22 p rats 

(NASA TM 78913 E 9648) Avail NTIS MC A02/MF A01 

CSCL 20K 

Analysis ol high temperature low cycle latigue of AISI 304LC 
and 316 stainless steels by the method ol stramrenga partitioning 
results in lout separate streiniange versus life relationships 
depending upon the way in which creep strain and plastic strain 
are combined within a cycle Fiactography is used in this 
investigation ol the creep fatigue interaction associated with these 
cycles The PP end PC cycle fractures were transgranular The 
PC cycle resulted in tewer cycles of initiation end shorter total 
cyclic life to: the seme applied inelastic strainrenge The CC-cycle 
had mined transgranulsr end intergranular fracture, fewer cycle! 
of initiation and shorter cycle life than PP or PC The CP-cycle 
had fully integranular decking end faded m tower cycles then 
were reqired for cracks to witate tot PP.PC. and CC Author 


N78 32484*| National Aeronautic* end Space Administration 
Lewis Research Center Cleveland Ohio 

IMPETUS OF COMPOSITE MECHANICS ON TEST METH 
008 FOR FIRER COMROSIIES 

C C Chamis 1978 31 p rets Present'd ar the US USSR 

Seminar on F>ecture of Composite Matei Riga USSR 4 7 Sep 

1978 

(NASA TM 78979 l 97341 Avail NII5 HC A03/MF AO' 

cscl no 

The impetus ot composite mechanics i i coogro*. ie tear 
methods and/or on interpreting lest results t*. rCeic nbnd tiy using 
examples from composite micronu hem s 1 ■i'iM*e n.icmue 
chenics and teminate theory the specific #«s<*-ptos included 
contributions such as criteria to* sates ting resin matrices tor 
improved composite strength the 10 deg oft am tensile test 
criteria for configuring hybrids end soperhytinds f .r improved 
impart resistance and the reduced bending tigeldtes concept foi 
buckling and vibration analyses (j (j 


A78-10631 * # Stress analysis and w r est- in ten si t y factors for 
White geometry sol Ids oo n tun ing rectangular urfaoa creaks. J. P. 
Gvtktnyeti and A. Mandelson (NASA, Lewis Research Center, 
Cleveland. Ohio). (American Society or Mechanical engineer*. Winter 
Annual Heating, Atlanta, G*. Noe. 27-Oec 2. tiff, Pmm 
77-WA7APM-S.) ASM! Treneecriont, Series £ - Journal of Applied 
Mechanics, vol. 44, Sept. 1977. p 442448. 18 raft. 

The line method of analysis is applied to the Navler-Cauchy 
equation! of elastic equilibrium to calculate tha displactment field in 
a finite geometry bar containing a variable depth rectangular surface 
crack under exlensionalty applied uniform loading. The application 
of thit me. hod to these equations toads to coupled tats of 
simultaneous ordinary diftorential equations whosa solutions an 
obtained along sett of lines in a discretized region. Using the 
obtained displacement field, normal stresses, and the stress-intensity 
factor variation along the crack periphery are calculated for different 
crack depth to bar thickness ratios. Crack opening displacements and 
stress-intensity factors are alto obtained for a through-thickness, 
center -cracked bar with variable thickness. Tha repot ted results show 
a contiofrabto potential for using this method in calculating 
stress-intensity factors for commonly encountered surface crack 
geometries in finite solids. (Author) 


A78-13817 * Mode I stress Intensity factors for round 

compact specimens. 8 . Gross (NASA. Lewis Research Center, 
Cleveland. Ohio). Journal of Tatting and evaluation, vol. 6, Nov. 
1977, p. 457-480. 8 refs. 

Mode I stress intensity factors were computed for round 
compact specimens by the boundary collocation method. Results ere 
presented for ratios At/RO in the range 0.3 to 0.8. where At is the 
distance from the specimen center to the creek tip for a specimen of 
diameter 2R0. (Author) 


A78 23355 * « Effect of well thickness and material on 
flexural fatigue of hollow rolling elaments. E N Bamberger (General 
Electric Co . Evendale. Ohiol and R J. Paiker (NASA. Lewis 
Reseaich Center, Cleveland. Ohio). (American Society of l ubrication 
fngtneers am/ American Society of Meihamcai engineers. Joint 
Lubrication Conference. Kansas City, Mo . Oct 3-5 1977, ASMC 
Paper 77 Lub 14.) ASMC, Transactions. Journal of Lubrication 
Technology, vol. 100, Jan. 1978, p. 39-46. 21 rets 

Hollow cylindrical bars were tested in a rolling contact fatigue 
tester to determine tha effects o* material and outside diameter to 
inside diameter (00/101 ratios on fatigue (allure mod" end subse- 
quent failure propagation The range of applied loads with OD/ID 
ratios of 2 0, 16, 1.4. and 1.2 icsuited in mevimum tangential tensile 
stresses ranging horn 165 to 656 MPa at the boie surface Flexuial 
failures of the hollow test bats occurred when this bore stress was 
490 MPa oi greater with AISI 52100 hollow bars and 338 MPa or 
geatei with AISI M 50 hollow liars Good coirelahon was obtained 
in relating the failures ol these hollow bars with tlexmal fa'luies of 
dulled balls from full-scale bearing test published previously. 

(Autboi ) 


A76 24903 • « The use of parabolic variations and tha direct 
determination of stress intensity factors using the BtE method. A 

Mendelson (NASA. Lewis Research Center, Cleveland, Ohio) Univer 
sity of Southern California. Symposium on Applications of Com 
putar Methods in engineering Los Angelas. Celt!. . Aug 33 26. 1977. 
Paper 15 p 

Two advances in the numerical techniques of utilizing the BIF 
method ere presented The boundary unknowns art represented by 
parabolas over each interval which ate integrated in dosed form 
These integrals are listed for easy use Tor problems involving track 
tip singular ities. these singularities aie included in the boundary 
integrals so that the stress intensity factor becomes just one more 
unknown in the set ol boundary unknowns thus avoiding the 
uncertainties of plotting and extrapolating techniques The method is 
applied to the problems ot a notched beam m tension and trending 
with excellent results l Author ) 
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A76 28200 • 3imptifled oonUet tnalytlt. O. E. Brtws and 

B. J. Him rock (NASA, Lewii Retssrch Canter. Cleveland, Ohio). 
Machine Oatign. vol. 50, Mar. 9, 197ft p. 119 

A timpta and straightforward method for calculating the alaatic 
datamation at the canter of contact between two solids with 
different radii of curvature it proposed instead of the conventional 
nontact datamation analysis for ball bearings, gear* and cams, 
which usually involves tedious iterative procedures or the use of 
design charts. Ellipticity of the contact is approximated from a 
least- squares power fit. Simplified expressions are derived which 
allow rapid calculation of deformation from the material properties 
and geometry of the contacting elements. S.D. 


A 78- 297 98 * H Nonlinear flap-leg- axial eouations of a rotating 

beam with arbitrary precone angle. R G. Kvatermk (NASA, Langley 
Research Center. Aeroelasticity Branch. Hampton, Vsl.W. F. White, 
Jr. (NASA. Langley Research Center; U.S. Army. Research and 
Technology Laboratories, Hampton, Va.l, and K. R. V. Kata (NASA. 
Lewis Research Center, Cleveland, Toledo, University. Toledo, 
Ohio). In: Structures. Structural Dynamics and Materials Conference, 
19th, Bethesda, Md.. April 3-5. 1978. Technical Papers. (A78- 
2977611 391 New York. American Institute of Aeronautics and 
Astronautics. Inc.. 1978. p. 214-227. 30 refs. (AIAA 78 491 1 

In an attempt both to unify and extend the analytical basis of 
several aspects of the dynamic behavior of flexible rotating beams, 
the seconddegree nonlinear equations of motion for the coupled 
flapwise bending, lagwise bending aM axial extension of an 
untwisted, torsionally rigid, nonumform. rotating beam having an 
arbitrary angle of precone with the plane perpendicular to the axis of 
rotation aie derived using Hamilton's principle. The derivation of the 
equations is based on the geometric nonlinear theory of elasticity 
and the resulting equations are consistent with the assumption that 
the strams aie negligible compared to unity. No restrictions are 
imposed on the relative displacements or angular rotations of the 
cross sections of the beam other than those implied by the 
assumption of small strains Illustrative numerical results, obtained 
by using an integrating matrix as the basis for the method of 
solution, are presented both for the purpose of validating the present 
method of solution and indicating the range of applicability of the 
equations of motion and the method of solution. (Author) 


A 78 36396 * Displacement coefficients along the inner 

boundaries of radially cracked ring segments subject to forces and 
couplet. B Grots (NASA. Lewis Research Center. Cleveland. Ohiol 
Journal of Testing and Evaluation, vol 6. May 1978, p 196 201. 8 
tefv 

Displacement results of plane houndaiv collocation analysis aie 
given for various locations on the inner boundaries of ladially 
cracked ring segments (C shaped specimens) subject to two com 
plementary types of loading Results are presented foi latios of outer 
to inner tadius in the range of 1.1 to 2 5 and ratios a.-W in the range 
0 1 to 0 8. where a is the crack length foi a specimen of wall 
thickness W By combination of these results the resultant displace 
ment coefficient oi the couespondmg influence coefficient can be 
obtained for any practical load line location of a pin loaded 
specimen. (Author) 


N79- 19490* f Mechanical Technology Inc. Utham. N Y. 
Research and Development Div 

STIFFNESS AND DAMPING OF ELASTOMERIC ORINO 
SCARING MOUNTS Contractor Raped Sap. 1S78 • Jan. 
1977 

A J Smalley Nov 1977 76 p reft 
(Contract NAS3 19761) 

(NASA CR 136328. MTI 78TR17I Avail NTIS 

HC A04/MF A01 CSCL 131 

A teat rig to measure the dynamic stiffness and damping of 
elastomer 0 rings wet described Test results for stiffness and 
loss coefficient in the frequency range from 50 Hi to 1000 Hi 
are presented Results are given tar three different materials, for 
five tempetatuies. for three amplitudes, for five values of squeoie 


tar three values of thatch tor three values of orate- section diameter 
and tor three values of groove width A* teat data potnta were 
pKMM in nvooiv vranq Nmnwy pnn wn prvNniiq muon 
compare the effect of matartai. te mperature, amplitude, aq u eo t a. 
at retch, crate-taction diameter, end groove width. 0 ting 
deflections under * static toed tar different materiel wore 
p retimed, and effective static stiffness values were compered 
with dynamic values. Author 


N7M148I*! Boeing Aerospace Co.. Seattle. Was'-. 

ANALYSIS AND TV ST OF OtIF FLAWS IN T iN SMUTS 
OF ALURNNUM AMO TITANIUM. VOLUME 1: PROGRAM 
SUMMARY A NO DATA ANALYSIS Contractor Raped Jot 
1976 - Doc. 1677 

R W. Finger Apr 1978 189 p refs 2 Vol 
(Contract NAS3-19S97) 

(NASA-CR- 136369. 0180-24613-11 AvaN NTIS 

HC A09/MF A01 CSCL 20k 

Su thicknesses ol 2219-T87 aluminum base metal surface 
flew and center crack specimens ranging from 9 63 to 0.635 mm 
(0375 to 0026 inch) were letted at temperatures ranging from 
296K to 20K Additionally. 6A1-4V STA titanium base metal 
specimens were letted in three thicknesses 3 18 2 03 end 1 02 
mm (0.126. 0060 end 0040 inch) at room temperature. All 
tests were conducted on umexiel specimens Results were analyied 
and compared with previously developed data to establish a 
criterion for proof testing thin walled pressure vessels The den 
analysis and exact flaw site dimensions are presented Author 


N76-214G4*# Boeing Aerospace Co . Seattle. Wash 
ANALY6IS AND TEST OF DEEP FLAWS IN THIN SHEETS 
OF ALUMINUM AMO TITANIUM. VOLUME 2: CRACK 

OPE NINO DISPLACEMENT AND STRESS- STRAIN OATA 
Contractor Raped Jul. 1S7S - Dec. 1677 
R W Finger Apr 1978 213 p 2 Vol 
(Connect NAS3- 19697) 

(NASA CR 135370 0180 24613 2) Avail NTIS 

HC A10/MF A01 CSCL 20K 

Static fracture tests were performed on surface flawed 
specimens of aluminum and titanium alloys A simulatsd proof 
overload cycle was applied prior to all of the cyclic leuts Venables 
included in each test senes wars flew shapes and thickness 
Additionally test temperature was a vanabla foi the aluminum 
tsst senes The crack opening displacement and stress-sttam 
data obtained are presented. Author 


NTS- 22402*1 Mechanical Technology. Inc . Latham. N Y. 

DEVELOPMENT OP PROCEDURES POR CALCULATING 
STIFFNESS AND DAMPING PROPERTIES OP ELASTOMERS 
IN ENOINSERIRO APPLICATIONS. PART 4: TESTING OP 
ElASTOEESRS UNOER A ROTATING LOAD Contractor 
Raped Oct 1976 - Mar. 1977 

M S Dartow end A. J Smalley Nov. 1977 87 p refs 
(Contract NAS3 18546) 

(NASA CR 136355: MTI-78TR18-PI-4) Avail: NTIS 

HC A05/MF A01 CSCL 20K 

A test rig designed to measure ttiffnes* and damping of 
elastomer cartridges under s rotating load excitation is described 
The test ng employ* lutMing unbalance in e rotor which rune 
to 60.000 RPM ae the excitation mechanism A vsriable resonant 
mass is supported on elastomer elements and the dynamic 
characteristics ere determined from measurements of input end 
output acceleration Five different cart ri d g e s ere considered three 
of ihete are buttons cartridge* having buttons located in pairs 
with 120 between each pair Two o' the cartridge* cons*-, of 
360 elastomer rings with recuinvl*> cross -sect* ins Dyntmc 
stiffness and damping art measured for each cartridge arid 
compared with predictions at different frequencies Tnd diffe ent 
strains Author 


mMMIff General Electric Co.. Ondnnati. Ohio. Attend 
Engine Group 

IMUIA1WH OF CVCtIO 99HAVION OF AIRCRAFT 
T URRWg OMR AUOVC FhHI Ripat *•». MM - Wl 
V. Shahani end H. O. Fop Jun. 1978 202 p reft 
(QwitrKt NA 83-20361) 

INASA-CR- 1 S9433I Avail: ND8 MC AtO/MF A01 CSCL 
2 OK 

An evaluation of the cyclic behavior of throe aircraft angina 
turbine disk materials was conducted to compare their relative 
crack initiation and crack propagation rosrctaneo. The disk alleys 
investigated were Inconal 718. hot •oststteady pressed and targad 
powder metallurgy Nana 9*. and as-hot-isastatically pressed 
Rone OB. The objective was to compare the hot isost a t l o a lly 
pressed powder matatturgy alloy forma with convontienaBy 
processed superalloys as represented by Inconel 719. Cyclic 
fcehevior was evaluated at bSO C both under continuously cycling 
i.-id a Mtcen minute tensaln hold time cycle to simulate angina 
conditions Analysis of the tact data were mads to evaluate the 
strain range pet i t i oning and energy exhaustion concepts for 
predicting hold time effects on low cycle fatigue Author 


A7B12071 * Lamination residual strains and w r as se s in 

hybrid laminate s . I. M. Daniel and T. Liber (IIT Research Institute, 
Chicago, III.). In: Composite materials: Testing and assign: Proceed- 
ings of the Fourth Conference, Valley Forge, Pa., May 3, 4, 1976. 
(A78-12061 02-24) Philadelphia, Pa. American Society for Tewing 
and Materials. 1977, p. 330-343. 7 refs. Contract No. NAS3-16766. 

An investigation it conducted of the effects of hybridization on 
the magnitude of lamination residual stresses. Eight-ply graphite/ 
Kevlar 49/epoxy end graphite/S-gless/epoxy laminates were studied. 
The same matrix resin was selected for all basic materials to ensure 
compatibility and uniform curing of the various plies. The specimens, 
with inserted strain gages and thermocouples, were subjected to 
curing and postcuring cycles in an autoclave. Subsequently, the 
specimens were subjected to s thermal cycle from room temperature 
to 444 K and down to room temperature. It was found that 
hydridizing reduces apparently residual strains and stresses in the 
graphite plies. However, these strains were not affected much by the 
type and degree of hybridization. G.R. 


43 EARTH RESOURCES 

IndudM remote taming of earth ratourcat by aircraft and 
ipacacrth. photogramme try. and aerial photography. 

For imtrumantation tea 38 Imtrumentttion mil Phom? 

nphy 


N7S- 14492* National Aeronautic* and Spaca Admin tatration 
Lawta Research Cantar. Oaval a nd, Ohio 
IN- SITU LAMP RETORTING OF OIL SHALE Patent 
Marvay S. Bloomfield. invantor (to NASA) laauad 6 Oac. 1977 
S p Mad 29 Jan. 1977 Supersede* N77-1B42B MS - 09. 
p 1179) 

I NASA-Caae- LEW- 12217-1; U8-Faiant-4.0S1.190: 

US-Patent Appl-SN 793793: US-Patant-Claaa- 199-259; 
US-Fatam-Oaaa- 199-249) Avail: US Fatant Office CSCL 091 
Oil ahala formationa ara ratortad in aitu and gaaaoua 
hydiocaihon products ara racova rad by drilling two or n-ora welt* 
into an oil ahala formation undamaath tha aurfaca of tha j-ound 
A high anargy laaar baam ia diractad into tha wan and fractwaa 
tha ragion of tha ahala formation A co m pres s ed gaa ia fore* I 
Mo tha wan that aupporta oombuatton in tha Kama front ignital 
by tha laaar baam. tharaby , retorting tha oil ahala. Gaaaota 
hydrocarbon product! which parmaata through tha fiacturad rag* jn 
ara racovarad from ona of tha walla that warn not aapoaaii to 
tha laaar system Official Ganna of tha U S Fatant Ottee 


N79-9M10*| National Aaionau ti c a and Spaca Adminiatration. 
. lawn Resear c h Cantar. Clavaland. Ohio. 

AERIAL THERMOGRAPHY FOR INC ROY CONSERVATION 

John R. Jack Sap. 1979 22 p raft Original containa color 
dkiatrationa 

(NASA TM-799S9: E-97111 Avail: NTIS MC A02/MF A01 
CSCL 14E 

Thermal infrarad acarming horn an aircraft ia a convenien t 
and commercially available maana tor determining rel at ive rataa 
of anargy loaa from budding roof* Tha need to conaarva energy 
aa fuel coat* make* tha mail aurvay capability of aerial 
thermography an attractive adjunct to community energy 
awarenea* program* Background information on principle* of 
aarial thermography ■* presented Thermal infrared acanning 
ayatam*. flight and environmental requirement* for data 
acquiaition. preparation of thermograph* for diapiay. major uaara 
and auppliara of thermography, and * ugg aa t a d (pacification* for 
obtaining aerial acanning aanrtca* war* reviewed. B.B. 
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44 ENERGY PRODUCTION 
AND CONVERSION 

Indudn specific energy conversion systems, e g., fuel ceils 
end flatteries: obal sources of energy; fossil fuels; geophysical 
conversion; hydroelectric power; end wind power. 

For relsted information tee alto 07 Aircraft Propulsion and 
Aimer, 30 Spacocreft Propulsion and P om er, 28 Propellants 
and ftrefs. and 85 Urban Technology and Transportation. 


N78- 13927*# National Aeronautics and Space Administration 
Lewie Research Center. C l eve l and. Ohio 

SOLAN CSU HION EFFICIENCY AMO RADIATION OAM 
AOC 

It?? 221 p reft Coni held at Oeveland 18-19 May 1977 
(NASA-CP-20201 Avoil NTIS MC A10/MF A01 CSCL 10A 
Silicon eoler cab analysis and fundamental measurements, 
silicon cell technology, gallium arsenide research and technology, 
and radiation effects on tikeon end gallium arsenide cells, are 
reported For individual titles, tee N78- 13528 through N78- 
13561 


N 79- 13529* | Notional Aeronautics ari Space Administration 

lewis Research Center, devt'and. Oho 

SUMMARY OF THE NASA 91'ACE PHOTOVOLTAIC 

Nt 91 ARCH ANO Tt CMNOLOU t PIIOORAM 

Henry W. Brandhorct. Jr In its Solar Cell High Efficiency and 

Radiation Damage 1977 p 3-6 (For ev eslatulity see N78-13627 

04-441 

Avail NTIS HC A10/MF A01 CSCL 1CA 

Low coat solar calls and arrays with high end-of-lrfe efficiency 
are evaluated through two approaches: one. to obtain increased 
device efficiency at no increase in cost and t.vo. to reduce *ne 
manufacturing costs of space tolar cells and strays Tschrjlogy 
efforts encompass high efficiency epitasiel cells. mg.-. «rficiency 
wraparound contact solar cells, economical diffusion sources, 
automated cell fabrication and development of easily applied 
durable cover glasses The anamination of ion implanted profile 
tailored functions and additional development of screen printed 
contact technology to cell development are also considered 

Author 


N79-139S4*# National Aeronautics and Space Administration 
Lewis Research Canter Oeveland. Ohio 

IMPURITY CONCENTRATION 5 ANO SURFACE CHARGE 
DENSITIES ON THE HEAVILY OOPEO FACE OF A SILICON 
SOLAR CELL 

I Weinberg and Lon Hsu (Wayne Slate Umv ) In NASA Lewis 
Res Center Solar Call High Efficiency and Radiation Damage 
1977 p 69 79 refs (For availability see N78- 13627 04-44) 
Avail NTIS HC A10/ME A01 CSCL 10A 

Increased solar cell efficiencies are attained by reduction of 
surface recombination and variation of impurity concentration 
profiles at the n( • I surface of silicon solar calls Diagnostic 
techniques ara employed to evaluate the effects of specific 
materials preparation methodologies on surface and near surface 
concentrations It is demonstrated that the MOS C V method, 
whan combined with a bulk measurement technique yields more 
complete concentration data than are obtainable by either method 
alone Specifically, new solar cell MOS C V measurements are 
combined with bulk concentrations obtained by a successive layer 
removal technique utilrtng measurements of sheet resistivity and 
Hall coefficient Author 


N79 1 3909*1 National Aeronautics and Space Administration 
Lewis Research Canter Oeveland. Ohio 

SOME BASIC CON 91 DERATIONS OF MEASUREMENTS 
INVOLVING COLLIMATED DIRECT SUNLIGHT 

An Ti Chat 1976 18 p refs Present ad at Tertest PV Maas 

Workshop Baton Rouge La 10 Nov 1976 
(Contract EX- 76-A 28-1022) 


(NASA-TM-74947. TR-2-8: ERDA/NASA- 1022/76/5; 
Conf-761129-81 Avail NTIS HC A02/MF A01 CSCL 10A 
The geometry ol coMmatoia lot devices or instruments 
dealing with terrestrial direct sunlight • discussed Effects of 
the opening angle and slope angle of a coBimator on the 
measurements ara investigated with regard to vanabone of 
turtMfty and air mate. Baaed on due investigation geometric 
dimensions tor coHimators and certain realistic terrestrial r ef erence 
condition s are recommanded for the purpose of solar can 
calibration m terrestrial applications ERA 


N7B-14S2B* National Aeronautics and Space Administration 
Lewis Research Canter. Oeveland. Ohio 
MULTI-CELL BATTERY PROTECTION SYSTEM Patent 
Ralph D. Thomas snd William J Nagle, inventors (to NASA) 
Issued 6 Doc. 1977 6 p Filed 19 May 1979 Supersedes 
N76-23713 (14 - 14. p 18201 
(NASA-Csae LEW 12039 1 . US- Patent-4.06 1.965. 
US-Pstent-ApphSN-697822. US-Patent-Oase-320-6: 

US- Patent- Class- 320- 1 S. US-Pstem Osas-320- 19. 
US-Pateni-Clsss-320-401 Avail US Patent Office CSCL 10A 
A multi -cell battery protection system is described wherein 
each call has its own individual protective circuit The protective 
circuits consist of a solid stste comparator unit and a high currant 
switching device such as a relay The comparator units each 
continuously monitor the associated call and whan the call voltage 
ether exceeds s predetermined high level oi falls below s 
predetermined low level, the relay is actuated whereby a bypass 
circuit is completed across the cell thereby effectively removing 
the cell from the senes of cells 

Official GasaUe of the U S. Petent Office 


N79- 14929*| Nationel Aeronautics and Space Administration 
Lewis Research Canter. Oeveland. Ohio 

REAL-TIME ANO ACCSLENATEO OUTOOOR ENDURANCE 
TESTING OF SOLAS CELLS 

Americo F Forestieri and Evelyn Anegnottou Aug 1977 26 p 
rels Presented at 1977 Photovoltaic* Solti Energy Conf . 
Luxembourg. 27-30 Sep 1977. sponsored by Comm of the 
European Communities Sponsored in pert by ERDA 
i Contract EI49 26I 10221 

(NASA TM 73743. E 9310 ERDA/ NASA/ 1022/77/ 1 71 Avail 
NTIS HC A03/ME A01 CSCL I0A 

Real time snd scceiaiated cutdooi endurance testing was 
performed on t variety of samples of interest to the National 
Photovoltsic Corwatston Ptogtam The real time tests ware 
performed at seven different sues and the accelerated teats 
were performed at one ot those sites m the southwestern United 
States The purpose of the tests were to help evaluate the lifeh~'.c 
of photovoltaic systems Three types of samples were tested 
transmission samples of possible covet materials sub modules 
constru'.led using these materials attached to solar cells and 
solar cell modules produced by the manufacturers foi the ERDA 
program Results indicate that suitable cover materials ara 
glass FEP A and PFA Dirt accumulation and cleantbility ara 
important factors in the selection of solar cell module covers 
and encapsulants Author 


N79-14S29*# National Aeronautics and Space Administration 
Lewi* Research Center Cleveland Ohio 

Ut TERRESTRIAL SOLAR CELL CALIBRATION AND 
MEASUREMENT PROCEDURES 

Henr> W Brandhorst Jr Sep 197 7 16 p ref* Presented at 
1977 Photovoltaic* Solar Energy Conf, Loiembourg 27 30 Sep 
1977 sponsored by Comm of the European Communities 
Sponsored in part by EROA 
(Contract E(49 26) 10221 

INASA TM 73708 E 9363 ERDA NASA 1022/77/20) Avail 
NTIS HC A02 ME A01 CSCL 10A 

A workshop was held in the fall of 1976. to evaluate ami 
revise mtv.im terrestrial volar cell calibration and measurement 
procedures The revisions made to the interim testing procedure*, 
are described The calibration of refeience cells and the design 
of then holders a»e covered Considerations include view angle 
and optical and thermal matching Atmospheric factors which 


affect the calibration and peifomitnce of tolar coM art dtecuaaad 
T<i* moat critical etmoepheric parameter appear* to ba water 
; jr Technique* for matching rafetanca cadt to catla Of array* 
- Jar tatt ara d aa cti bad Data showing arrott m parfomranca 
ndar artificial aunlight ti mutator* dua to mismatch of rafaranca 
and tact cafit ara pr a a a n t ad. Ftnalty. maaturamant procadura* 
and data tranaformationa nee ded to obtain tha performance of 
tolar call* and array* in outdoor natural sunlight ara dttcnbad 

Author 


NTS- 14630*1 National Aeronautic* and Space Adminittration 
Lewis Research Cental. Ctaveland. Ohio 

SOLAR CNCROV METER 

R M Matters Sap 1977 12 p ref Sponsored in part by 

ERDA 

(Contract £149 261- 10221 

(NASA -TM-7376) £ 9388 EftDA/NASA/1022/77/21) Avail 
NTIS HC A02/MF A01 CSCL 10A 

An inttrumanf was developed to continually integrate the 
energy available in incident light on a specifically onentad turf ace 
The unit wat designed tor outdoor use in remote locations and 
it capable of operation over a temperature range of -20 to 
+ MC with good accuracy The unit it weather resistant, requires 
low power, he* a high input impedance, is inexpensive, and hat 
0 visual readout and an analog output tor recording Author 


M7S-14S91*| National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

ANION EXCHANGE MEM9RANES FOR ELECTROCHEMI- 
CAL OXIDATION- REDUCTION ENEROV STORAGE SYS- 
TEM 

Fatncn M ODonnell Dean W Sheibtey. and Randall F Gahn 
Aug 1977 22 p refs 
(Contract £(49 28) 1002) 

(NASA TM 73781. EROA/NASA 1002/77/2 £ 9222) Avar) 
NTIS HC A02/MF A01 CSCL IOC 

Oxidation reduction couples in concentrated solutions 
separated by eppiopnate ion selective membisnes weie considered 
as an attractive approach to bulk electrical energy storage A 
key problem it tha development of the membiane Several 
promising types of anionic membisnes are discussed which were 
developed end evaluated foi ledox energy storage systems The 
copolymers ot ethyleneglycoldiinethacivlate with either 2-vi- 
nytpyndme or vmytbenil chloride gave stable resistance values 
compared to the copolymer of vinylberulchlonde and di- 
vinylbeniene which served as the baseline membrane A 
polyvinylchloride film amineted with tetraethyienepentamine had 
a low lasistance but * high ion translai rale A slurry coated 
vinylpyndme had tha lowest ion Pansier rata All thase membranes 
functioned well in laboratory cells at ambient temperatures with 
tha acidic chlonde oxidant/ leductant system. Fa 3. Fe 2/Ti 3. 
Ti 4 Author 


N79 16642*# National Aeronautics and Space Administration 
Lewis Research Cental Cleveland. Ohio 

BLACK CHROME ON COMMERCIALLY ELECTROPLATED 
TIN AS A SOJkR SELECTING COATING 

G £ McDonald Sep 1977 10 p iefs Presented at Concentrating 
Collector Coni. Atlanta 28 28 Sep 1977 
(Contract EX 76 29 10601 

(NASA TM 73799 EROA/NASA 1060/77/1 . £ 9375) Aveil 
NTIS HC A02/MF A01 CSCL 10A 

The reflectance properties o I black chrome electroplated on 
commercially electroplated tin were measured tor various black 
chiome plating nmet lot both the solat and inflated tpectru — 
The values ot absorptence and eminence were calculated Irom 
the measured reflectance values The results indicats that the 
optimum combination of the highest absorptence in the solar 
tegion and the lowest eminence m the infrared of the black 
chiome plated on commercially electroplated tut is obtsmed foi 
a black chiome plating tuna ol between one and two minutes 

Author 


N79-19663*f National Aeronautics and Space AdmintM ration 
Lawt* Rttt t teh Cantor. Cfevefend. Oh*n 

ERDA/NA9A 100 KILOWATT MOO-O WtNO TURBINE 
OPERATIONS AND PERFORMANCE 

R. L Thomas and T R Richards Sap 1977 19 p toft 

Piosontad at COrtf on Wind Energy Conversion Systams. Wash . 

0 C. 19-21 Sap 1977 

1 Contract £149-2*1- 1029) 

(NASA-TM7J625 ER0A/NA8A-1028/77/9) Avail: NTIS 
HC A02/MF A01 CSCL 10B 

Tha EROA/NASA 100 kW Mod-0 wind turbma is operating 
at tha NASA Plum Brook Station near Sandusky Ohio Tha 
operation of tha wind tutoma hat been fully demonstrated and 
included start -up synchronisation to tha utfay network, bfede 
pitch control foi control of power and spaed and shut-down 
Also fully (uiemahc operation hat bean demonstrated by use 
of a remote control panel. SO mttea from tha site, similar to 
what a utility dispatcher might use Tha operation eyateme and 
experience with the wind turbine loads, electrics! power and 
aerodynamic performance obtained from tasting ara described 

Author 


N7S- 1S434*f National Aeronautics ond Space Administration 
Lawns Research Canter. Cleveland Ohio 

APPROXIMATE METHOD FOR CALCULATING FREE 
VIBRATIONS OF A LARGE- WIND -TURBINE TOWER 
STRUCTURE 

Sankar C Oat tnd Bradford S Lrnscott Dec 1977 46 p 

raft 

(Contract EI4B 26)1028) 

(NASA TM 73784 ERDA/K SA 1028/77/12) Avail NTIS 
HC A03/MF A01 CSCL I0A 

A tat of ordinary differential equations wara danvad for a 
trmplifiad structural dynamic lumped-mass modal Of a typical 
large wind tuitoine tower structure Ounkarlay t aquation wat used 
to arnva at a solution for the fundamental natural frequencies 
of the towei in banding and torsion The ERDA-NASA 100-kW 
wind turbine tower structure was modeled and the fundamental 
frequencies weie determined by the simplified method described 
Tha approximate fundamental natural frequencies for tha tower 
agree within 18 peicent with test data and pradiciions ana 
tyzad Authoi 


N 79- 16436* | National Aeronautic* tnd Space Administration 
Law it Research Cenlst Ctaveland. Ohio 

PHOTOVOLTAIC REFRIGERATION APPUCATION: AS 

SESSMENT OF THE NEAR-TERM MARKET 

Louis Rotenblum. William J Bifano. William A Poley. and Leny 
R Scuddei Dec 1977 19 p 
(Contract £149 26) 1022t 

INASA TM 73876. E 9476 DOf NASA 1022/77/231 Avar 
NTIS HC A02/MF A01 CSCL I0A 

This foreign and domestic market assessment was performed 
aa part of the Tests tnd Applications Pioisct being conducted 
by NASA LeRC as part of tha Depart ment of Energy a IDOEl 
National Photovoltaic Program One of the obtec lives of that 
program wat to stimulate the demand tot photovoltaic powsi 
systems so that appropriate markets would ba developed in concert 
with the increasing photovoltaic production capacity The 
refrigeration application lepieaantad a possible market foi 
photovoltaic*, hence • bust survey of potential application* was 
conducted Both refrigerators snd refrigeration systems were 
considered in the assessment although the primary emphasis is 
on refrigerators of 9 cu ft of less Three user sectors were 
examined If) government. (2) commercial/ institutional and 13) 
general public Author 


N7S-174M*# National Aeionautict and Space Administration 
Lewis Research Cental Cleveland, Ohio 

WIND TURBINE GENERATOR ROTOR RLAOE CONCERTS 
WITH LOW COST POTENTIAL 

T L Sullivan T P Cahill D G Griffee. Ji (United Technologies 
Cotp Windsor locks Conn I snd H W Gtwehi IKsimsn 
Aerotpece Corp I Dec 1977 38 P >eft Tc be Presented el 

the 23rd Nall SAMPE Symp . Anaheim Calif . 2-4 May 1978 
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(CbntraM EI49 29M029I 

(NASA TM 73839. DOE/NASA- 1029-77/ 13; € 94221 Am* 
NTIS MC A03/MF AOI C8CI 10A 

* — - - — — — — * — a. ■ — - — — NImIaa MA4NAAJ1 TmzA M4A 

rour procVHfi iw pnioucing ovrdvi wrw fMnwiw twww wow 

Mmim winding techniques and two involve Mhng 1 maid or 
(orm to produce «M o* part of • blade The proeeeeee or* deeodbed 
and e comparison « mada of com. matorlal proporMa. design 
and (raa vibration char ac tana ties ConMuatons am mada mga i dlng 
the faaaiMitv of each process to produce tow cost structurally 
adequate blades Author 


(NASA- Cbso-LEW- 12189-1. U9-PatoM-4ABI.7Q7; 

U 8- Patent -Appl-SN-44304 1 ; U9-Pateni-aeee-42S-982: 

US- Patent- Cteaa- 129-270. U9-Pateni-aee*-427-180; 

US Patent Oaaa 439 997: US Patant Ctaaa-429-679) Aval: 
US Patent OMtea CSCl tOA 

The energy abao rte ng properties of aoter h ea t ing pa n ale am 
ImproMd by dapeaitln g a btech chroma aoaMig ol oon tr obad 
ihtabnaaa on a apaaiaby p t apam d aurteeo of a metal substrate 
The aurfaca la praparad by dapoa OI ng a duN nickel on the aubatrata. 
and the blank chroma la plated on thin tow a m b i ance surface 
to a t h lB h naaa be t ween 09 mictan and 2.9 mlctona. 

Official Oaiatts of the U.S Patent Office 


NTS- 17497*| National Aero naut i cs and Space Administration 
Lewis ftas a a ic h Canter. Cleveland. Ohio 

SYNCHRONIZATION OP THC 009/NASA NMHOWM1T 
WINO TURBINS OSNCRATOR WITH A LARO* UTILITY 
NSTWORR 

Leonard J. Gab art Dec 1977 19 p refs 
(Contract €(49-291-1029) 

(NASA-TM-73991 €-9490; DOE/NASA/ 1029/77/ 10) AvaU: 
NTIS HC A02/MF AOI CSCl 10A 

The DOE/ NASA 100 kilowatt wind turbine generator system 
was synchronized with a large utility network The system 
equip me ms and pmcedurss a ss o c iated with the synchronization 
process were described Time history traces of typical synchroniza- 
tions were presented indicating that power and current transi- 
ents resulting from the synchronizing procedure are limited to 
acceptable magnitudes Author 


N79- 17499*1 National Aeronautics and Space Administration 
Lewis RsMarch Center. Cleveland Ohio 


STATUS OP THC OOC (9TOR)- SPONSORED NATIONAL 
PROGRAM ON HVDROOCN PRODUCTION PROM WAT* A 
VIA THCWRQCNCMICAl CYCLIC 
C E Raker 7977 


19 p refs Pre sented at the Miami Intern. 


Coni on Alternative Energy Sources. Miami Beach. Fla.. 9-7 Dec 
1977: sponsored by Ocpi of Energy and Miami Untv 
(NASA-TM-79929: E-9629) Avail NTIS HC A02/MF AOI 
CSCL 070 


The program structure a presented. The ecthntisa of the 
thermochemical cycles program are grouped according to the 
following categories (1) specific cycle development. (2) support 
research and technology. (3) cycle evaluation Specific objec t ives 
and status of on-got ng activities are discu ss ed Chemical reaction 
senes tor the production of hydrogen are presented Efficiency 


and economic evaluations are also discussed 


GY 


<W7B-1SS19*f National Aerone u tica and Space AdmintMration 

W®®®®ew*e ssWteW* SmRwt 

WINO TURRINC STRUCTURAL DYNAMICS 

Ooan R. M«lar. ad 1978 2S0 p rote Wor ks hop hoM ol 

Otvteand 19-17 Nov. 1977: sponsored by OOC 

(NASA -CP-2094; OOE-Gonf-771149: E-9919) Am* NTIS 

HC A13/MF AOI CSCL 10A 

A wor ks hop on wind turbine structural d yn amics eras hold 
to lev lew and document current Unbed States work on the 
dynamic behavior of largo wind turbines, primazby of the 
hori zo n t al a«e type, and to tdentby and dlaoues ether wind t u rbi n e 
senbgurstlons that may haw tower com and weight. Information 
was esshangsd on the tobowmg t opi c s: (1) Methods tor catoutoUng 
dynamic toads: (2) AerootosUcby etabbby (3) Wind toads, both 
steady and tra ns ie nt ; (4) Critical de s ig n c ondb l ona; (9) Drive 
tram d yna mi cs: and (9) be h avior of oper at ing wind turbines 
For individual titles, see N78-19B17 through N79- 19941 


NTS- 1991 7*| National Aero n a utic s and Space Administration 
Lewie Research Canter. Cleveland. Ohio. 

COMPARISON OP COMPUTER COOIS FOR CALCULATING 

DYNAMIC LOAOS IN WINO TURSIN9S 

David A. Spars fn « Wind Turbina Structural Oyn. 1978 

p 1-13 refs (For evadebdity see N78-19919 10 V4I 

AvaU NTIS HC A13/MF AOI CSCL 10A 

The development of computer codas for calculating dynamic 
loads in horizontal awe wind turbmas was eaammod. and a brief 
over vi ew of each coda was given The performance of indmiduM 
codas sms compared sgamM two sets of mm data m easured 
on a 100 KW Mod-0 wind turbine AS codas are sa r oMa stic 
and include toads which are gravitational, martial and aerodynamic 
in origin. Author 


N 79-17499*1 National Aeronautics and Space Administration 
lewis Research Canter. Oavelsnd Ohio 

TICHNICAL AND ECONOMIC FEASIBILITY 8TUOV OP 
90LAR/P099IL HYBRID POWER SYSTEMS 

Harvey S Bloomfield and Jamas E Calogerss Dec 1977 70 p 
fvfe 

(NASA-TM 73920. E-B409t Avail NTIS HC A04/MF AOI 
CSCL 109 

Results show that new hybrid systems utilizing fossil fuel 
augmentation of solar energy can provide significant capital and 
energy coat benefits whan compared with solar thermal systems 
requiring thermal storage These benefits accrue from a reduction 
of solar collection area that results from both the use of highly 
ertvun t gas snd combined cycle energy c onversion subsystems 
and i.-iirrunation of the requirement lor long term energy storage 
anbayatama Technical teeeibilitv and fuel savings benefits of solar 
hybrid retrofit to eaietuig fossil fired gae and vapor cycle 
powerptants weia confirmed, however economic viability of steam 
cycle istiofit was found to be dependent on the thermodynamic 
and operational characteristic* of the ousting powerplant Author 


NTS- 199 19* I NMional Aeronautics and Space Administration 
Lewis R sssar ch Center. Cleveland. Ohio 

BHRPUPIEO MOOEUNG FOR WINO TURBINE MODAL 
ANALYSIS USING NABTRAN 

Timothy L Subwan In as Wind Turbine StructurM Oyn. 1978 
p 3138 refs (For avadaMkly sea N79-19919 10-44) 

Avail: NTIS HC A13/MF AOI CSCL 10A 

A detailed finite atomen t modal of the MOO-O wind turbine 
t ower was reduced to sin beam Momen t s (Mick modte) Tho 
method used to calculate the properties of tho beam ele m en t* 
«i the stick modal was a apto mad and the accuracy at the Mick 
modal in predicting natural frequencies and mods shapes was 
eaemmed Computer tunes were compared and several applies- 
tons where the stick modal was used are de s cr i bed From results 
obtained from the MOO-O towe r b is concluded thM a to wer of 
this type can be modeled as a simple cantilever beam tor modM 
anafyais However, due modM should be tended to towe r tomonte 
modes and tower bending modM where the mode shape resembles 
a canutover beam first banding mods shape Author 


NTS- 19989* National Aerona u tics and Space Admanetrabon 
Lewis Resear c h Canter. Cl evel a nd. Ohio 
SELECTIVE COATING FOR SOLAR PANELS Padaaa 
Glen E McDonald, inventor (to NASA) Issued 29 Oct 1977 
8 p Filed 22 Dec 1979 Supersedes N7S-19B03 (14 • OS. 
p 0741) 
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m puism c s op wmo tu — i— pommiwi 


•way T Vee fa *» Mfatd T urb in a Ptruotwrei Dyn. 1070 p 103-109 
(Par auUlbUi m N79- 19919 50-44) 

Am* NTIS HC A1J/MF A01 CSCl 10* 

TU* 300 kW Mod-OA wind turbina wet modstod uataf • 
8 lumped m an spri n g ly t tom tor dto NpMtneitn and • 

Miiaa Aim afa« latiaAMlAfa faiMO AAMMMMOlflbd* mO 

mmrai m v*v mmiMisn pn Mppvranp ip. iwv 

ftodunnoiaB wm ottouUtod uatng a®* atosdc Mdu* nfato ton 
MOO to 22.400 Ml The re ductio n in natural O a qu a ndaa bom 
the rigid toundatton caee r a ng ed gp to 20 p ar ca w Author 


N78-1SSS7*f national Aat ona utree and Space AdnUrUet ration 

tana Research Canter. Ctovatond. Ohio 

SUMMARY OP STATIC LOAD TtST OP TNI MOD-O 

MAOS 

Dean N Miller In « WM Turbine Structural Oyn. tS7S 
p 10S-11S rate (for aeiRifRy aaa N7S-1SS1S 10-441 
Avail. NTIS HC A13/MF A01 CSCL UVt 

A italic toad tael wet partormad on the ipare Mod-0 wind 

A ntoi ■ ■ Mu4o tnnd dfa-A and 

WiWnP (MOV SO OMNI* ION SflNfM Ml mf itXn Mw 0V ITT# 

Made, and to vabdatu atraaa analytic of ttee perticutor type of 
bieda construction (frame and M rt ng etl Anafytie Of the toad 
tr amfy from th# nifoM than to tho think tubo prodtetod § Mop 
change m apanenee n ro er in the airtotl «lun at elation SI S toehoo 
(STA 81 5) For flatwise bonding e 40% reduction In Ipenwiee 
ttreee wae predicted, end for edgowlee bonding a S% raduetton. 
Experimental results verified the 40% raduetton tot Satwie a 
trending but indicated about a 30% induction for .dgowloo 
bonding Author 


NTS 7962**# Notional Aentneubct and Spaoa Aomin ntra tl on. 
Lewi* Research Center. Cleveland. Ohio 

OOC/NASA MOnO 100KW MfINO TUNSINC TSST M- 
SULTS 

John C Glasgow In it t Wind Turbine Structure! Oyn 1S7S 
p 11 7- ISO reft (For availability met N781B616 10-441 
Avail NTIS HC A13/MF A01 CSCL 10A 

The Wind Turbine demonstrate* the capability of automatic 
unattended operation, .deluding startup achieving eynchroniem. 
and shutdown ae dictated by wind condmone During the course 
ol those operations, a wealth of e ng i n eeri ng data wae gene r a t e d 
Soma of the data which ie associated with rotor and machi ne 
dynermet problems encountered, and the machine modi f i c a t ions 
incorporated ee e solution tie pre s e n ted Theta include high 
blade toads due to lower shadow, e nc a s e w t nacelle yawing motion, 
and power osciBenons The results of efforts to correlate matured 
wind velocity with power output and wind turbine toads ere 
also discussed Author 


NTS- 19629*1 National Aeronautics end Space Administration 
Lewie Research Center QeveUnd Ohio 

POWSR OSCILLATION OP THC MOO-6 WINO TURPIN* 

Robert C Seidel In Mt Wind Turbine Structural Oyn 1976 
p 15 1154 (For availability see N78 19616 1C-44) 

Avail NTIS CSCl 10A 

The Mod 0 power has noise components with varying 
frequency patterns Magnitudes reach more then tarty percent 
power at the frequency of twr e pei rotor revolution Analysts 
ol * npi# torsions I mode I of the power tram predicts toss 
then htH the observed magnitude and dies not explain the shifting 
tiaquancms ol the node psttsms Autt»> 


NT*- 1t622*| Nation*! Aeronautics end Space Administration 
lewis Research Center Cleveland Ohio 

MfTMOOS OF ATTENUATING WIND TUM6IN6 as Of Nf RA- 
TO* OUTPUT VARIATIONS 

Harold Gold In its Wnd Tuibme Stiuctural Oyn 1976 p 179-166 
refs (For evsXatoWty toe N79 1961* 10-441 
Avad NTIS HC A13/MF 401 CSCl 10A 

Wind spaad variation, tower blockage and etructuial and 


anS she (ii*f^^^* af eeet. tstaipbi 4R6 ssaptsRi. *if*si 


N79- 16626* f National A a w n a u ttos and «pgot Ad m ln toti atton 
Law* Raaaatch Oansar. Ctovatond. Ohio. 

WWmV Or MwWH MwMifOHi COMMM. MO IKT OM 
OnmOAi 1MM Ml IAMM MW TUMWN 
0. A 6901 b and 0. C Janouba fa 4a Mfatd Turbina Swucsural 
Oyn 1676 p 227-266 ret* (For avMUblRy aaa N76-16616 
I044| 

Aval NTIS HC A13/MF A01 CSCL 10A 

S avar sf large (1600 kW) hor ta on ta l tom oon Kg utaltona aw 
a n at y aa* « data nn tna the offset s on dynami c toad* of up win d 
downwind fosor toootions. oonod and radtol btoda poetttone. and 
tbod md 9 j rtm O foiQf oris poMbom> toMi nov cMoMiotf 
tor a range of win* vstoemos at throe tocadoff in Mw a pecWto : 
(II dto Mode shank. (21 dm hub shaft: and (SI dto yaw drtve 
Mods Mi and * *** * Ad* mm ii fam d m Ham min w 

»N»HW W^d TVNN b00b NMd NNNwi wr TWbM HWtoH 

Mtaets MA inadi Momwm inanUnd rim nanr unwind df thn Nnnr 

^d^MNM TNT SWWto yvTFbfNVWi t^q^HWW T*tV vqpNEpt TNF^*** TN TIM bMWtor 

a t gnl R ca n tly raduebd toads at a* locations analysed Audio* 


saga afMb^tod J toinalnw ■* » — ■ -e m A 4—1, 1-- - 

wW'VvWm f TtoMKpnai ApwnMCb ino opm faini w imvqiri. 
Lawn s Ssssarc h Cantor. C l uvals n d. Ohio. 

PtXID PITCH WINO TURBINE* 

Oamd 6. Farm and Larry A. Vttanw fa 4a Mfatd Turbina Otnrasurat 
Oyn 117b p 243-264 (For eve*ab*tty aaa N76-TS6T6 10-44) 
Aval: NTIS HC A11/MF A01 CSCL 10A 

Wind turbMtos daalg n sd tor Itoad pboh cparatlon b H si pasa n hal 

ta 4i 1 namsr ffaw Basikifasa wlLM^wwglww mwwu aga|A| 

fWQUC**On# an STS® LUPl w* nrMHMTV **» « T M*" £ 553 *®®$' 

components h wos down tfwi i W o e con bo tfntpnd odkieb 
pfOdueos tho same energy annually as Mo^O bt* which lagfd* 
as power eutomeboaHy by progtoaalwfy Mailing die btodss as 
wuid spaad mcraaaaa. Eflscts of btodo twist, taper, teas ousata. 
and auSod shape on paitoimanfa are discussed as we* aa various 
starting technqniea. Author 


NT* 1*642*1 National As re nounce and Space Admmetratlon 
lawns R seea i c h Ceniar. C to vato n d. Ohio 
SXPSRRNKNTAL DATA AND TW0B S TICA1 ANALYSIS OP 
AN OPIRATUM 100 kW MHO TUNMNK 

Bradtord 9 Lmacott. John C Oto epow. WNie m 0 Andaraon 
(Lo ckh ee d Ca tt torma Co. Burbank), and Robert F Denham 
I Lockhe e d C e k to mu Co . Burbank) Jon 1979 21 p toll 

Presen t ed at 12th Intereoc Energy Conversion Eng' Cant.. 
Washington 0 C . 2* Aug. - 2 Sep 1977; opon s otod by Am. 
Nucf Sac 

IControct £<49 26)10291 

(NASA TM 73993. DOE/ NASA/ 1029- 79/ 16. E 94961 Avail 
NTIS HC A02/MF A01 CSCL 10A 

Espenmentol tow dote ere o ono tot o d with analyses ol turbms 
toads end comple t e sy st e m behavior of tho ERDA-NASA 100 kW 
Mod 0 wwd twfbmt genetdot owes i brofd ff jt of ttwwdy 
MCtC COndrtCni, 09 mN 00 dxftfTQ tfBOOSOfW {jyitf Uff m Tho doftc* 
m the a m bient wind held due to the upwind tower turbine e u ppoi t 
structure a found to be very significant m evening higher h e rmom ; 
toed* eeeocietod with the Sapping response of the Made m 
bending Author 


A *1964S*| National Aeronautic* end Space Admeuetrshon 
Lawns Research Cantor. Cl e ve lan d Ohio 
PHOTOVOLTAIC V1UAO* POWER APPLICATION: AS- 

6C6BMENT OP THE (MAR- TERM MAMIT 

Lowe Roeenbtum Withom J Brleno Wrfhom A. P o toy . and Larry 
R Sc udder Jen 1976 29 p rob 
(Contract 1(49 26) 10221 

(NASA TM 73993 DOE/ NASA M022 7S/25. E 9610I Avon 
NTIS HC A03/MF A01 CSCL 109 

The vdtoge power eppheetron represents e potonhei market 
for phot ovoii* ICS The price of energy for photovoltaic systems 
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Mi oowp tud to that of uiftty lino oRtiMlOftt ood dOMl 
^iOt^ilOfl T^O pOMMiOl de m esn e demand m MM m had) 
Dte gov e rn m ent and sommafoal esctozs The foreign demenu 
and soufoas of funding fof vdiage powii systems In ftia Oavafopmg 
eeuntnaa *an alas dncuesert br i e fly n was oorududad that a 
near term domasnc martial of at laaat 12 MW min and a foreign 
martial of about 10 QW exist* Autbot 


wa t i ni *i Nit»onf Afotouctci md fipioo A dn dMi tfi OOfl 

loans R a a a ar tfi Cantar. Qauata n d Ohio 
PHOTOVOLTAIC WATIfl PUMPINS APPUCAIKMI: 
AMI MUM NT OP TNI NEARTVRM MARKCT 

louts ftasonblum. William J. Btfano Laity R St udder. WdHam 
A Bo! ay and Jama* f Cue* Mat 1070 24 p refs 
(Oomtact E<4» 28) 10221 

1NASA TM-78847 E #660 DOC/NASA/ 1022-70/20) Avail 
MTIS MC A02/MF A01 CSCL 100 

Water pumping applications tapre sa nt a potent*) market tot 
pbotovoltaic* Tha pnoa of anargy tot p hot o volt a ic sys tom e was 
aotnpared to that of utility hna axtanaion* and diesat gana tat o re 
Tha potential domestic demand was dsfmad m the gov ernm ent 
commercial/ institutional and pubhc sectors Tha foreign detrend 
and sources of funding tot water pumping systems In the 
developing countries were also discussed briefly It was concluded 
that a near term domestic market of at least 240 megawatts 
and a foreign market of about 8 gigawatt* exist Author 


M78-1S848*# National Aeronautics and Space Administration 
Lewis Res ear ch Cantar Cleveland Ohm 

DETERMINATION Of THE Z1NCATE DIFFUSION COCF 
PICttNT AND ITS APPLICATION TO ALKALINE BATTEN V 
PROBLEMS 

Charles E May 1978 70 p refs Proposed lor presentatio n 
at the Electrochemical Soc Meeting. Pittsburgh. 16-20 Oct 

1078 

(NASA TM 73879. E 9488) Avail NT'S NC AU2/MF A0I 
CSCL 10C 

The diffusion coefficient for the micete ion tt 24 C we* 
found to be 9 9 X 10 to the minus 7 rfi power squared cm per 
tec • or 30 percent in 46 percent potassium hydroxide and 
t 4 x 10 to the minus 7 squared cm per sac • or 
26 percent tn 40 percant sodium hydroxide Compeneon of these 
values with literature values at different potassium hydroside 
concentrations show that the Stokee Emetem equation is obeyed 
The diffusion coefficient is chaiactenstic of the tmcete ion (not 
the cation] ami independent of .ts concentration Calculations 
with the n~ uSSciied value of the diffuemn coefficient show that 
the rift-: concentration in an alkaline tmcete hcff cell becomes 
ur-dorm throughout m tans of hours by diffusion alone Diffu 
smn equations ere denvsd which are applicable to finds silt 
chambers Details and discussion of the experimental method 
are also gnran Author 


WTO- 19060*f National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohm 

MOOI FLOW CELL DEVELOPMENT ANO DEMONSTRA- 
TION PROJECT. CALENDAR TEAR 1870 

Dec 1977 48 p rets 
(Coulter; Ii49 2$l 10O2i 

(NASA TM 73073 f 93S4 CONS/1002 3) Avail NTI6 

MC 103 Ml A01 CSfl 10A 

the major locus ol the eftori was the key technology iseues 
th»t auectly influence the londemenisl *tas4elity of the overall 
redos concept 1 h-*e issues were the development o I e amiable 
seniipaimeable separator meri.brene tor (he system the screening 
end study ol te-Kfcdeis tedos couples to achieve optimum ceh 
parlor men • end the ce’rymg out of systems analysis end 
modeling to develop evetem performance goal* and coat 
estimates Author 


N7B- 10007*| N o wowg i Ao re w—a and Ipaca AdmMMiMoft. 
Lex* Receatdh Canto t. Ctotretoed. Obto. 

PN O TOVOiTAIC POWER BVSTVM TORTS DM AM 0- KILO- 
WATT MMRU PHAM UMB OOSEMUTATtO INVERTOR 

John B Stover Feb 1B7B IB p re** 

(Contract EI40 20I- 10221 

(NASA TM-7SB24; 1-8827 OOE/NAOA/1072 7B/28) Avad 
NTI8 MC A02/MF A01 CSCL 108 

Efflntoncy and potxret tostot ‘. tare mnsaured aa tonotoana d 
aotot array vc bag i and o utrew l Tha eNecta ol * put shunt 

cBDRrtfMct mI ftaHat mAisuam oumr rtjtuminMd Tmm mm 

eNgrereto^RNre M49 ftNNtore^nNre l^esMtf^arew t^NeP 

co n duc t ed hum 16 to 76 percent ol the • kW rated m vtrtot 
input power Measured efh ci e ncie* ranged horn 76 percent to 
Bg percent at about 60 percent of reted inverter input power. 
Power factor ranged from 36 percent to 72 percent Author 


M7B-1BBBB*! N« monel Ae r ona utic* and Luor Ad mmetretion 
Lewi* Reaeereh Castor. CMvotand. Otuo 
RESULTS OP MODULE ELECTRICAL MEASUREMENT OP 
THE DOE 48- KILOWATT PROCUREMENT 

Henry • Curt* Feb 1B7B 20 p ref* 

(Contract EI4B-26) 1(722) 

(NASA TM-7M2*. E 9634; DOE/NASA/ 1022 76/27) Aval: 
NDS HC A02/MF A(71 CSCL 108 

Current -vohega ms e*u remen t* have bean made on terreatrial 
solar cell modules of tte DOE/JPL Low Coat Sdieon Solar Array 
procurement Date on short circuit current, open circurt voltage, 
and maximum pow er tor the tour types of m od u lar ere p re se nt e d 
tn normal lied form, •homing dutnbution of the me a sure d raluea 
Standard deviation* from the mean values are also gnren. Testa 
of tha statistical significance of tha data are discussed Author 


N78-21BM*| National Aeronautics and Space Adrmmttiatxin 
Lewis Reaeereh Center Oevolend. Ohio 

EFFLUENT CHARACTERISATION PROM A CONICAL 
PRESSURIZED PLUIO MO 

R J Pnem. R J RoMbuhter and R W Patch On 1977 
15 p ref* Presented at the 6th Imam Coni on Ftuidiied Bed 
Combust Washington 0 C. 12-14 Oec 1977 
(NASA TM 73897. E-9524) Avail NTtS HC A02/MF A01 
CSCL 10A 

To obtain usaable corrosion and erosion results it was 
necessary to have date with several levels ol particulate metier 
m the hot gases On* level of particulate loading was as low a* 
possible so that ideally no eiosion and only corrosion occulted 
A conical fluidued bad was used lo obtain some degree of 
fihuton through tha top of the bad which would not be highly 
fluidued This would rnmmir the filtration lequ.'ed lor the hot 
gases or conversely the amount of particular* matter in the hot 
gases afttr s given level of filtration by cyclones snd/oi fiUei* 
The dels obtained during testing characterized the effluent from 
the bad at different test condinc-w A range ol bed heights 
cod flow* sir flows limestone flow d pressure ere represented 
These tests were mad* to determine ..>* best operating conditions 
prior tn using the bed to determine erosion end corrosion rates 
of typical turbine bled* materials Author 


NTS 2S471*# National Aeronautics and Space Adroimstiabor 
lewis Research Centei Cleveland Ohio 
SOME PROPERTIES OF LOW VAPOR-PRESSURE BRAZE 
ALLOTS FOR THERMIONIC CONVERTERS 

Virginia Bau 1978 14 p ret* Presented si the Intern PUsme 
So Conf Monterey Cetif sponsored by IEEE 
i NASA TM 7*667 L 95981 Avail NTIS HC A02/MF AOt 
C6CI 10A 

Property measurements were made tor arc melted tod eneped 
specimens Density and dc electrical '*•. -entity at 296 k were 
measured tor venous bmery eutectic ehoys Thermal conOurltvtiy 
we* interred trom the electrics! conductivity using The Wiedemann 
Frent torero retetion Linear thermal expansion from 293 K to 
two thi.ds melting pornf under e helium atmosphere was 
measured for Zi 2 1 7 wt percent Ru Zi 13 wt percent W 2i 
22 3 wt percent Nb Nb 66 9-wt petuOru Ru end Zi 26 7 wt 
percent Te Author 


N7B-23E6S*f National Aeronautic* and Space Administration 
Lawn Resear ch Canter. Cleveland. Ohio. 

COM* Aft SON OP COMPUTER COMES FOR CALCULATING 
DYNAMIC LOADS IN WIND TURBINES 

David A Spare <977 39 p rats Presented at the 3J Sian 
Coni and Workshop on Wind Energy Conversion System... 
Washington 0 C . 19 .’.1 Sap 1977 
(Connect E(49 2AI lOLbi 

(NASA-TM 737/3. O' if NASA/ 1 028-78/ 1 6: E 9577) Avail 
NTIS HC A03/MF AOt CSCL 106 

Seven computer codes lor vrukwig performance and loads 
in large, horizontal axis wind tuitMie* were used to calculate 
blade bending moment loads for two operational conditions of 
the 100 kW Mod 0 wind turbine Results .ref* compared with 
test data on the basis of cyclic loads, peak loads, and harmcnic 
contents Four of the seven codes include rotor-tower interaction 
and ihrea were limited to rotor snahrsi* With a few exceptions, 
all calculated loads were within 25 ' -cent o* nominal tea; 
data ' Author 


N79- 235B7*| National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

PERFORMANCE POTENTIAL OF COMBINED CYCLES 
INTEGRATED WITH LOW ttu GASIFIERS FOR FUTURE 
ELECTRIC UTILITY APPLICATIONS 

Joseph J Namtgei and Raymond K Burns [1977) 42 p refs 
Presented at the 69th Ann Meeting of the Am Inst of Chem 
Engr. Chicago. 28 Nov 2 Dec 1976 
(NASA TM 73775: E-95671 Avail NTIS HC A03/MF A01 
CSCL 10A 

A comparison ind an assessment oi 10 advanced utility 
powei systems on s consistent basis and to a common level of 
detail were analyzed Substantial emphasis was given to a 
combined cycie systems integrated with tow-Btu gasifiers 
Performance and cost results from that study were presented 
for these combined eyefe systems, together with a comparative 
evaluation The effect of the gasifier type and performance and 
the interface between the gasifier and the power system went 
discussed Author 


N79-23S58*! National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

WAKE CHARACTERISTICS OF A TOWER FOR THE 
DOE NASA MOO-1 WIND TURBINE 

Joseph M Savmo. Lee K .Vagner, and Mary Nash Apr. 1978 
76 p refs 

(Confrac* E'49-26l 10281 

(NASA TM 78853 £ 9575. D0E/NASA/1028-78/17) Avail 
NTIS HC A05/MF A01 CSC'.. 10A 

A 1/40th scale model of a tower concept designed for a 
MOD 1 wind power turbine was tested in a low speed wind 
tunnel Wake wind speed profiles were measured, and from these 
were determined local values of wake minimum velocity ratio 
average velocity ratio, and width over a range of tower elevations 
and wind approach angles Comparison with results from two 
other all tubular models (MOD-O and eight leg designs) tested 
earlier in the same tunnel indicated that wake width and flow 
blockage at the iotoi plane of rotation were slightly larger for 
the MOO-1 tower than for the other two models The differences 
in wake characteristics wei* attributed to differences in tower 
geometry and member dimensions Author 


N7S 24616*# National Ae unautics and Space Administration 
Lewis Research Center. Cleveland, Ohio 

WAKE CHARACTERISTICS OF AN EIGHT-LEG TOWER FOR 
A MOD 0 TYPE WIND TURBINE 

Joseph M Savmo. Lee H Wagner and Oonald Sinclair Dec 
1977 70 p refs 
.Contract EI49 26) 10281 

iNASA TM 73868. E 9463, POE/ NASA/ 1028-77/ 14) Avail 
NTIS HC A04/MF A01 CSCL 108 

Low speed wind tunnel tests were conducted io determine 
the flow characteristics ol the wake downwind o( a l/I3th 
scale all tuuular eight leg tower concept suitable lor application 
to the OOE-NASA MOO-Q wind power '.uthine Measurements 


wete made of wind s pe ed profiles, end from thete were determined 
the wake local minimum velocity, average vel o c i t y, and width 
for sever *1 wind approach angles These data are presented herein 
along with tower shadow photographs and comparisons with 
data from an earlier lattice type, four leg tower model construc- 
ted of tubular members. Value* of ever age wake velocity defect 
•etm and average ratio of wake width to blade radius ter the 
eight leg model were eatrmeted to be around 0.17 and 0.30. 
respectively, at the plane ol the rotor blade These characteristics 
suggest that the tower wake of the eight leg concept is slightly 
less than that of the four teg design. Author 


NTS- 24616*# National Aeronautics and Space Administration 
lawn Research Center. Cleveland. Ohio. 

RAPID. EFFICIENT CHARGING OF LEAD-ACIO AND 
NICKEL-2INC TRACTION CELLS 

John J Smrthrick 1978 9 p refs To be presented at the 
13th Ihtarsoc Energv Conversion Eng Conf., San Diego. Calif.. 
20 25 Aug 1978 
(Contract EC-77-A-31-1011) 

(NASA-TM-7890 1 : E 9637: DOE/NASA/1011-78/26) Avail: 
NTIS HC A02/MF A01 CSCL IOC 

Leed-ecid and nickel-zinc traction cells were rapidly and 
efficiently charged using t high rate tapered direct current (HRTOC) 
charge method which could possibly be used for on-the-road 
service recharge of electric vehicles The HRfDC method takes 
advantage of initial high cell charge acceptance and usea cell 
gassing rate and temperature as an indicator of charging 
efficiency On the average, in these preliminary tests. 
300 amp-hour nicket-ztnc traction cell* were given a HRTOC 
(initial current 500 amps, final current 100 amps) to 78 percent 
of rated amp-hour capacity within 53 minutes at an amp-hour 
efficiency of 92 percent and an energy efficiency of 52 percent 
Three hundred amp-hour lead acid traction cells were charged 
to 69 percent of rated amp-hour capacity within 48 minutes at 
an amp-hour efficiency of 91 percent with an ene-gy efficiency 
of 64 percent. In order to find ways to further decrease the 
recharge times, the effect of periodically (0 to 400 Hz: pulse 
discharging cells during a constant current charging process (94% 
duty cycle) was investiga’eb Preliminary data indicate no 
significant effect of this type of pulse discharging during charge 
on charge acceptance of lead-acid or mckel-ztnc cells. Author 


N78-24617*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

OIMINIOOE THERMIONIC ENERGY CONVERSION WITH 
LANTHANUM-HEXABORIOE ELECTRODES 

Erich W Kroeger. Virginia L Bair, and James F. Morris 1978 
1 6 p refs Presented at the International Conference on Plasma 
Science. Monterey. Caltf . 15-18 May 1978: sponsored by IEEE 
(NASA TM 78887. E 9622) Avail NTIS HC A02/MF A01 
CSCL 10A 

Thermionic conversion data obtained from a variable gap 
cesium dimmtode with a hot pressed, sintered lanthanum 
heiaboride emitter and an arc melted lanthanum hexaboride 
collector are presented Performance curves cover a range of 
temperatures emitter 1500 to 1700 K. collector 750 to 1000 K 
and cesium reservoir 370 io 510 K Calculated values of emitter 
and collector work functions and barrier index are also given 

Author 


N7S-24668*# National Aeronautics and Space Administration 
Lew s Research Center. Cleveland Ohio 

ENERGY CONVERSION ALTERNATIVES STUDY (ECAS) 
Summary Report 

Sep 1977 ' 01 p refs Sponsored in part by NSF 
(Contract 6(49- 181-175 I) 

(NASA-TM-7387 1 : E 8596) Avail NTIS HC A06/MF A01 
CSCL 10A 

ECAS compared various advanced energy conversion systems 
that can use coal or coal-derived fuels for brsaload electric power 
generation It was conducted in two phases Phase 1 consisted 
of parametr-c stadias. From these results. 1 1 concepts were 
selected tor further study m Phase 2 For eech of the Phase 2 
systems and a common set of ground rules, performance, cost. 
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environmental intrusion and natural resource requirements were 
estimated In addition, the contractors defined tha Mata of the 
associated technology. idonhfier! tha advancas requited. praparad 
preliminary research and development plant, and asaeaaed othat 
I acton that would a fleet tha implementation of each type of 
powarplant Tha systems studied m Phaaa 2 include Meant syMamt 
with atmospheric- and preeaurized-flutdized-bed boilers. combined 
cycle gaa turbine/ steam tyttamt with integrated gasifiers or fired 
by a tamidean coal derived fuel: a potassium/ steam system 
with a presauruad fluidized- bed boiler, a closed-cycle gat 
turbine/ organic system with t high temperature atmospheric 
fluidued bed furnace, a direct coal-fired open- cycle me gnetohy- 
drodynamic/steam system, and a molten carbonate fuel cell/ 
steam system with an integrated gesrfier The sensitivity of the 
results to changes in the ground rulat and tha impact of 
uncertainties in capital cost estimates ware also examined 

Author 


N7S-26S27* National Aeronautics and Space Administration 
lawn Research Canter. Cleveland Ohio 

SOLAR CCU. COLLECTOR Patent 

John C Evans. Jr inventor Ito NASA) Issued 4 Apt 1978 
5 p Fried 22 Feb 1977 Supersedes N77-17564 US • 08. 

p 1062) 

(NASA Case LEW 12852 I . US Patent 4.082.569. 

US Patent Appl- SN- 7 70889 ; US Patent Qass- 1 36-89CC. 
US-Patent- Class 357 30. US Patent-Class 357-65. 

US Pstent Oass 357 67. US Patent Oass 29 572. 

US-Patent Qass 427-75. US Patent Oass 427-261) Avail: US 
Patent Office CSCL 10A 

A method is provided for the febncation of s photovoltaic 
device which possesses an effictsnl collector system for the 
conduction of the current generated by incident photons to the 
external circuitry of the device 

Official Gazette of tho U S Patent Office 


N‘ r 9-26S28* National Aeronautics and Spaca Administration 
Lewis Research Center Cleveland Ohio 

METHOD OF MAKING ENCAPSULATED SOLAR CELL 
MOOULES Patent 

Evelyn Anagnostou and Amanco F Forestien. inventors (to NASA) 
Issued 11 Apr 1978 4 p Filed 30 Nov 1976 Supersedes 
N7 7 15490 (15 06. p 07691 

(NASA Case LEW ’2185 1 US Patent 4.083.097. 

US Patent Appl SN 746269 US Patent Qass 29 572. 

US Patent Oats 29 678 US Patent Oass 1 38 89P 

US- Patent Oass- 136-89H) Avar! US Patam Office CSCL 

;oa 

Electrical connections to solar cells in ■ module ere made 
at the same time the cells are encapsulated for protection The 
encapsulating material is embossed to facilitate the positioning 
of the calls during assembly 

Official Gazette ol the U S Patent Office 


N7S-2S629* National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

METHOO FOR PRODUCING SOLAR ENERGY PANELS IV 
AUTOMATION Patent 

John C Evans Jr inventor (to NASA) Issued 18 Apr 1978 
11 p Filed 25 Apr 1977 Supersedes N77 22615 (15 - 13. 
P 1744) 

(NASA Case LEW 12541 1 US Patent 4 084 985 
US Pstem Appl SN 790637 US Patent Oass 136 89P 
US Patent Class 29 572 US Patent Oass 136 89H 
U S Patent Clrns 1 36 89CC US-Patenl-Oass 156-633) Avail 
US Patent Office CSCL 10A 

A sole' cell panel was fabricated by photoetching a pattern 
ol collector gnd systems with appiopnst# interconnections and 
bus bar tabs into a glass or plastic sheet These legions were 
then lilted with a fust, thin conductive metal film followed by a 
layer ol e mixed metal oaidt. such as InAtO ot InSnO The 
multiplicity of solar calls were bonded between the protective 
sheet et the sites ot the collector gnd systems end s back 
electrode substrele by conductive metal lilted epoxy to complete 
the fabrication of an integrated solar panel 

Official Gazette of the U S Patent Office 


N7S-2SSS0* National Aeronautics and Space Administration 
Lawns Research Center. Cleveland Ohio 

INORGANIC-ORGANIC SEPARATORS FOR ALKALINE 
GATTCRII8 Patent 

Dean W Sheitriey. inventor Ito NASAI Issued 18 Apr 1978 
4 p Fried 7 Sep 1976 Supersedes N76-31874 (14 • 22. 
p 2890) 

(NASA-Cess LEW-12649 1. US-Petent-4.06S.241. 
US-Pstent-Appl-SN-720521; US-Patent-Oass-427-388B; 

US Patent dess 427-386C. US Patent- Oass 429 254) Avert 
US Patent Office CSCL 10C 

A flexible separator is reported for use between the electrodes 
of Ni-Cd end Ni-Zn batteries using alkaline electrolytes. The 
separator was made by coating s porous tubetrite with a battery 
separator composition Tha coating material included a rubber 
baaed resin copolymer a plasticizer and inorganic end organic 
fillers which comprised 55% by volume or less of the coating 
as finally dried One or more of the fillet materials, whether 
organic ot inorganic, is preferably active with the alkaline 
electrolyte to produce pores in the separator costing Ths 
plasticizer was an organic material which is hydrolyzed by the 
alkaline electrolyte to improve conductivity of the separator 
coating Official Gazette of the U S Patent Office 


N7I 266B1*| National Aeronautics and Space Administration 
Lewis Research Center. Qeveland. Ohio 

PHOTON DEGRADATION EFFECTS IN TERRESTRIAL 
SOLAR CELLS 

V G Waiter. H W. Brandhorst Jr , J 0 Broder R E. Hart 
and S H Lamneck 1978 14 p refs Presented St the 13ih 

Photovoltaic Specialists Conf.. Washington. D. C. 5-8 Jun. 1978: 
sponsored by IEEE 
(Contract E(49 26) 1022) 

(NASA-TM 78924. DOE/NASA/ 1022 78/35: E 9664) Avail 
NTIS HC A02/MF A01 CSCL 10A 

Reduction in cell Output was observed in N( * )/ P cells upon 
exposure to illumination or upon the application of a sufficiently 
high forward bias Conversely, an enhancement in output was 
observed when P( • )/N cells were illuminated Investigations 
performed on N( * )/P cells indicated that a recombination center 
located at E sub c O 37 eV in the forbidden band was responsible 
fot the loss in output The center wts electrically inactive m its 
ground stele but was activated either by raising the minority 
carrier quasi Fermi level sufficiently dose to the letent center 
energy level in the bend gap. or by direct axcrtetion of electrons 
from the valence band to the latant center lave! The center 
was identified as a complex of a lattice defect and a silver 
atom or cluster of atoms. Author 


N79-26663*# National Aeronautics and Space Administration 
Lewis Research Center. Qeveland. Ohio 

SOLAR CELL SYSTEM HAVING ALTERNATING CURRENT 
OUTPUT Patent Application 

J C Evans. Jr inventor (to NASA) Filed 9 Jun 1978 1 1 p 
{NASA Cese LEW 12806 1 . US Patent Appl SN 915050) Avail 
NTIS HC A02/MF A01 CSCL 10A 

A P N junction solar call modified by fabuceling an integrated 
circuit inverter on the beck of the cell to produce « device 
capable ol generating an alternating current output was developed 
In another embodiment integrated circuit power conditioning 
electronics is incorporated in a module containing a solar call 
power supply NAC4 


N78-266S4*f National Aeronautics and Spaca Administration 
Lewis Research Center. Qeveland. Ohio 

ELECTROCHEMICAL CEU FOR REBALANCING REDOX 
FLOW SYSTEM Patent Application 

Lawrence H Thaller, inventor (to NASA) Filed 9 Jun 1978 
12 P 

(NASA Case LEW 13150 1 US Patent Appl SN 9142601 Avail 
NTIS HC A02/MF A01 CSCL 10A 

Electricity producing cells which utilize (eduction and oxidation 
of inode and cathode fluids are called REDOX cells The fluids 
were aqueous solutions of HQ each including a different metal 


137 


chloride salt and were Npirind by a membrane which was 
permeable to certain ion* A provision of a rebalancing cell it 
provided which utilized gee from undesirable side reactions and/or 
from an independent source to rebalance the anode and cathode 
fluids in a REDOX system NASA 


N78-2BSB8*f National Aeronautic* and Space Administration 
Lewis Research Canter. Cleveland. Ohio 
CESIUM THERMIONIC CONVERTERS HAVING IMPROVED 
ELECTRO DCS Patent Application 

James F Moms inventor tto NASA' Filed 1 May 1978 9 p 
INASS Case LEW 12038-3. US-Patent Appl-SN 901892! Avail 
NTtS MC A02/MF AOt CSCL 10A 

A high electric power output thermionic converter is reported 
that uses a combination of lanthanum hesabonde emitter and 
collector electrodes in a cesium medium The interaction between 
the lanthanum henabonde electrodes and cesium vapor which 
is adsorbed on the lanthanum hexahnnde electrodes, results m 
tower emitter and collector work functions to produce a thermionic 
convene' with high current density and voltage output The 
lanthanum hesabonde emitter and collector electrodes employed 
in the cesium thermionic converter can 'be either in the 
monocrystalline or polycrystalline state NASA 


N78-26SM*# National Aeronautics and Spaca Administration 
Lewis Research Canter Cleveland Ohio 

IMPROVED RACK WALL CELL Patent Application 

Henry W Biendhorst. Jr . inventor ito NASA) Filed 24 Apr. 
1978 13 p 

(NASA Case LEW 12236 2 US Patent Appl-SN 8991231 Avail 
NTIS HC A02/MF AOI CSCL 10A 

Back wall solat wells are described that consist of a first 
material ol one conductivity type with one face more heavily 
doped to form a field region to receive radiant energy A layer 
of opposite conductivity, or a metallic layer forming a Schottky 
barrier, was applied to the opposite face A gndded contact 
previous to the radiant energy was applied to the region of the 
heavily doped material lot electrical contact Separate contiol ol 
either the p-n junction oi the Schottky diode junction provided 
for efficient collection of light NASA 


N78-2S6S8'| National Aeronautics and Space Administration 
Lewis Research Center Cleveland. Ohio 

METHOD FOR FABRICATING 80LAR CELLS HAVING 
INTEGRAL COLLECTOR GRIDS Patent Application 

John C Evans. Jr. inventor (to NASA) Filed 23 Dec 1977 
17 p 

(NASA Case LEW 12819-2: US Palent-Appt SN 863770) Avail: 
NTIS HC A02/MF AOI CSCL tOA 

A photovoltaic device was designed which possesses an 
integral mined metal oxide coating in which is embedded a metallic 
network which functions as an efficient collector tor electrons 
set m motion by the photovoltaic process The metal grid system 
is toimed from the metal elements ot the transparent, conductive 
mned metal oxide coating which is in contact with the oxide 
coating which constitutes the barrier ot the devices with the 
semiconductor substrate NASA 


N78 28642*1 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

TRANSIENT RESPONSE TO THREE-PHASE FAULTS ON A 
WIND TURSINE GENERATOR PhD. Thesis • Toledo Unhr. 

teunaid J Gilbert Jun 1978 146 p refs 

(NASA 1M 70902: E 9638) Avail NTIS HC A07/MF AOI 

CSCI I0A 

In ordci to obtain a measure of its responses to short 
circuits a large honrontal axis wind tuihme geneiatoi was modeled 
and its performance was simulated on a digital computer 
Simulation ol short circuit faults on the synchronous alternetor 
ol a wind turbine generator, without resort to the classical 
assumptions generally made to' that anatyais. indicates that 


maximum clasnng Times tor tho system tied to an infinite bate 
are longer than tho typical clearing timet tor equiva l ent capacity 
conventional machines Also, maximum clearing times ere 
independent of tower shadow and wind thear Variation of dreuh 
conditions produce the modifications in the transient response 
predicted by analysis. PR A 


NTS- 2B9M*| National Aeronautics and Spaca Administration. 
Lewis Research Center. Cl eveland. Ohio. 

STATUS OF WRAPAROUND CONTACT SOLAR CELLS AND 
ARRAYS 

Cosmo R Bartons and l E Young 1978 10 p (Oft Proposed 
for presentation at the 1 3th Intersociety Energy Conversion Engr 
Conf San Diego Cetif . 20-28 Aug 1978. sponsored by SAE. 
ACS AIAA. ASME. IEEE. AICHE. and A NS 
(NASA TM 78911. E 96461 Avail NTIS HC A02/MF AOI 
CSCL 10A 

Solar calls with wraparound contacts provide tho following 
advantages in srrey assembly Ml eliminete the need for discretely 
toimed. damage susceptible series tabs: (2) eliminate the n gap 
problem by allowing the use of uniform covers over the entire 
cell surface. 13) allow a higher peeking factor by reducing the 
additional senes spacing tormly required for forming, and routing 
the series tab: and (4) allow the ceU bonding to the interconnect 
system to be a single side function wherein senes contacts can 
be made at the same time parallel contracts are made Author 


N 78-28844*ff National Aeronautics and Space Administration. 
Lawn Research Center, Cleveland. Ohio 

PRELIMINARY EVALUATION OF GLAM RESIN MATERIALS 
FOR SOLAR CEU COVER USE 

Stanley J Marsik. Clifford K Swartz, and Cosmo R Beraona 
Jun 1978 7 p refs Presented at 13th Photovoltaic Specialists 
Conf . Washington, 0 C. 5-8 Jun t978. sponsored by IEEE 
(NASA TM 78925; E 96651 Avail NTIS HC A02/MF AOI 
CSCL 10A 

The glass resins were deposited by several techniques on 
200 micron (fuck calls and on SO microns thick wafora The 
covered cells were exposed to ultraviolet light in vacuum to an 
intensity of 10 UV energy equivalent sola' constants at air meee 
zero for 728 hr The exposure was followed by a single long 
thermal cycle from ambient temperature to 160 C Visual 
inspection of the samples indicated that all samples had darkened 
to varying degrees The loss in short-circuit current was found 
so range from 8 to 24%. depending on the resin formulation In 
another test over 40 glass resin coated silicon wafers withstood 
15 thermal cycles from 100 to- 196 C in one or more of the 
thicknesses tested Several of the resin coated wafers ware tailed 
at 65 C and 90% relative humidity for 170 hr. No change in 
physical appearance was detected Author 


N78-28546*||l National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

ULTRAVIOLET IRRADIATION AT ELEVATED TEMPERA- 
TURES ANO THERMAL CYCLING IN VACUUM OF FEP-A 
COVERED SILICON SOLAR CELLS 

J 0 Brodar and S J Marsik 1978 8 p raft Presented at 
the 13th Photovoltaic Specialists Conf. Washington. D C, 
5 8 Jun 1978. sponsored by IEEE 

(NASA TM 78926. E 9666) Avail NTIS HC A02/MF AOI 
CSCL tOA 

Experiments were designed end performed on silicon solar 
cells covered with heat bonded FEP A tn an effort to explain 
the rapid degeneration of open circuit voltage and maximum power 
obeervered on cells of this type included in an experiment on 
the ATS 6 spacecraft Sola' calls wars exposed to ultraviolet 
light m vacuum at temperatures ranging from 30 to 105 C The 
samples were then subjected to thermal cycling from 130 to 
-130 C Inspection following irradiation indicated that all the 
cove's remained physically intact However during the temperature 
cycling heat-bonded covers she- J cracking The teat showed 
that heat bonded FEP A covers embrittle during UV exposure 
and lha embrittlement is dependent upon semple temperature 
during mediation The results of the experiment suggest a probable 
mechanism for the degradation of the FEP-A cells on ATS-6 

Author 
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Nn-MM'f Nation*) AmmhHci and Spac* Adminiatration 
Had Raaaarch Oantar. Dawaland Ohio. 

AM IMPROVED ftCHMDUt FOR TM CAUGRATION OP 
SOLA II CSUO USINO A HIOM ALTITUDE AIRCRAFT 
Earia 0. Boyar Apr. 1878 13 p (ah 
(NA8A-TM-7887 1 . E9603) Ava«: NTIS HC AQ2/MF AOI 
CSCL 10A 

A daaciiption of a technique for the arrtxxn* calibration of 
tolar caMa it givan Aircraft modrScattont and data tupportng 
tha inharant advantages of tha techniques art discutaad. Author 


N7S-26B47*f National Aeronautics and Spaca Administration 
Lawn Raaaarch Cantor. Ctavaiand. Ohio 
VARIATION OP SOLAR CELL SENSITIVITY AND SOLAR 
RADIATION ON TILTED SURFACES 

Thomaa M. Kluchar 1978 10 p raft Pretantad at tha 13th 
Photovoltaic Spacialiatt Conf.. Washington, 0. C. 5-8 Jun 1978. 
tponaorad by IEEE 
(Contract E<49-26)-1022> 

(NASA-TM 78921: DOE/ NASA/ 1022-78/32: E 9661) Avml 
NTIS HC A02/MF M CSCL 10A 

The validity it ttudied that ona of variout intolation mortals 
uaad to compute tolar radiation incident on tilted surfaces from 
global data measured on horuontil surfaces Tha variation of 
tolar call sensitivity to solar radiation is determined over a wide 
range of atmospheric condition A new modal was formulated 
that reduced the deviations between measured and predicted 
insolation to less than 3 percent Evaluation of solar cell sensitivity 
data indicates small change (2 3 percent) i. sensitivity from 
wmtei to summer tor tilted cells The feasibility of using such 
global data as a means tor calibrating terrestrial solar cells is 
discussed. GG 


N7B-2SB*9*f National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

ENDURANCE TESTING OF FIRST GENERATION (BLOCK 1) 
COMMERCIAL SOLAR CELL MODULES 

E Anagnostou and Amenco F Forestien 1978 9 p ref Presented 
at the 13th Photovoltaic Specialists Coni . Washington. D C, 
5-8 Jun 1978. sponsored by IEEE 
IContract E(49 26) 10221 

(NASA TM 78922 DOE/NASA/ 1022 78/33 E 9662) Avail 
NTIS HC A02/MF AOI CSCL I0A 

To determine lifetimes ol the first generation (Block 1i 
commercial solar cell modules used in solar cell arrays e program 
was initialed to expose these modules to a range of environments 
The conditions endured by these modules encompassed hot and 
dry. hot aid humid tropical tain forests sea air urban industrial 
and urban clean Exposures were lor periods up to 1 year The 
effect ot outdoor exposure on the performance ol the modules 
was determined using current voltage curves Shod circuit current 
(I sub sc) and maximum power iP sub maxi weie the parameters 
monitored In ail casas. there was a loss ol performance of the 
modules with outdooi exposure Author 


N78-2S64S*# National Aeronautic* and Spaca Administration. 

Lawis Raaaarch 0;«tat. Oavalon^ Ohio 

OOC UftC PHOTOVOLTAIC SYSTEMS TEST FACIIITY 

Ronald C Cull and Amanco F Forestien 1978 10 p r«f* 

Presented at the 13th Photovoltaic Specialists Coni . 5 8 Jon. 

1978. sponsored by II EF 

(Contract E<49 26) 1022) 

(NASA TM 70923 00F /NASA/ 1022 78/34 F 9663) Avail 
NTIS HC A02/MF A01 CSCL 10A 

Tha facility uva* designed end truth and is being operated 
a* a national facility to serve the neeos of the entire DOE National 
Photovoltaic Program The object of the facility is to provide a 
piece where photovoltaic systems may be assembled and 
electrically configured without specific physical configuration 
for operation and testing to evaluate their peiformanca and 
characteristic* The facility as a breadboard tystern allows 
investigation of oparational characteristics ana checkout of 
components subsystems and systems bahve they mounted 
in field enpenments or de-nonstrabuns The facility as currently 
configured consist of 10 kW of volar arrays built from modules 


two invoitti Ml Motion*. • battery atorage syilem. intodxc* 
with loco! load and tha utility grid, and instrumentation und 
control nacaaaaty to make a fexibte operating facility. Expan* on 
to 30 kW ia planned for 1978 Taat raaulta and operating 
experience at* summarwd to show the variaty of work that can 
be done with this facility G Y 


N78-M680*# National Aeronautics and Space Adminiatration. 
Lrw<* Raaaarch Canter. Cleveland. Ohio 
IMPACT OP BALANCE OP SYSTEM (BOS) COSTS ON 
PHOTOVOLTAIC POWER SYSTEMS 

Gerald F. Hein. Jamaa P Cusrjt and William A Potay 1978 
8 p Preaantad at tha 13th Photovoltaic Specialist! Conf.. 
Washington D. C 5-8 Jun 1978. sponsored by IEEE 
IContract EI49 26)1022) 

(NASA-TM 78939. DOE/ NASA/ 1022-78/40 E 9685) Avail 
NTIS HC A02/MF AOI CSCL 10A 

Tha Department ol Energy has developed u program to effect 
a large reduction in the price ol photovoltaic modules, with 
significant progress already achieved toward tha 1986 goal of 
50 cants/watt (1975 doilais) Remaining elements ol a P/V 
power system (structure battery storage regulation, control, and 
win- V v| a-e also significant cost items The costs ol these remaining 
ele -i“ ini commonly refeired lo as Balance ol System (BOS) 
costs (he BOS costs are lass well definad and documented 
than module costs The Lewis Reseaich Cental iLeRC) in 
1976/77 und with two village powei experiments that will be 
installed in 1978 The costs wars divided into live categories 
and analyred A regression analysis was performed to determine 
correlations ol BOS Costs per peak watt with power sue lor 
these photovoltaic systems The statistical relationship may be 
used for flat plate. DC systems ranging from 100 to 4.000 peak 
watts A survey ol suppliers was conducted (or comparison with 
the piedicted 80S cost relationship Authoi 


N7S-28681*# National Aeronautics and Space Admimstiation 
Lewis Research Center. Cleveland Ohio 

BASELINE TESTS OF THE KOROESH HYRRIO PASSENGER 
VEHICLE 

Richard F Soltis. John M Borek. ihrber; J Dentngron. and Miles 
0 Dustin Jun 1978 69 p 
(Contract FC 77 A 3M011I 

(NASA TM 73769 CONS 1011 14. t 9604) Avail: NTIS 
HC A04/MF AOI CSCL 10A 

Performance test results are presented tor a lour -passenger 
Austin A40 sedan that was converted to a heat engine alternator 
and battery-powered hybrid It is propelled by a conventional, 
gasoline fueled heat engine -driven altematot and a traction pack 
powering a series wound. 10 hp direct current electric drive motor 
The 16 hp gasoline engine dnves the 7 xilowatt altematot. which 
provides electrical powei to the drive motor ot to the 96 volt 
traction battery through a rectifier The propulsion battery 
consists ol eight 12 volt batteries connected in senes The electnc 
motor is coupled to a lout speed standard transmission which 
dnves the rear wheels Power io the motor is controlled by a 
three step loot throttle, which actuates relays that control armature 
current and field excitation Conventional hydraulic brakes ate 
used GG 


N78 26662*| National Aetonautics and Space Administration 
Lewis Research Center Cleveland. Ohio 

DESIGN AND OPERATING EXPERIENCE ON THE US 
DEPARTMENT OF ENERGY EXPERIMENTAL MOO-O 
100-kW WIND TURBINE 

John C Glasgow and Arthur G Birchenough 1978 17 p refs 

Proposed lor presentation at the 13th Intetsoc Energy Conversion 
Eng Cord San Drego Celt! . 20 25 Aug 1978 
(Contract EI49 26) 1028) 

iNASA TM 78915 t 9652 DOE , NASA '1028 78; 18) Avail 
NTIS HC A02/MF A01 CSCt 10A 

The experimental wind turbine was designer! and Itbnralrd 
to assess technology teguirmrients ami engineering problems ol 
large wind turbines The machine has demonstrated successful 
operation in ail e( its design modes end served as a prototype 
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developmental tan bad tor the Mod-OA operotionsl wind turbine* 
which are currently u*ad on utility networks. Tha machanical 
and control syatam ar« dea cri bad u thay evolved in operational 
teat* and tome of the experience with various systems in tha 
downwind rotor configurations ora elaborated. G.G. 


NTt-2MII*| National Aeronautics and Space Administration 
Lawn Research Canter. Cleveland. Ohio. 

DOC /NASA MOO-OA WIND TURRINt PERFORMANCE 
T R Richards ana H E Naustedter 1978 8 p refs Proposed 
for presentation at the 1 3th Intersoc. Energy Conversion Eng 
Conf. San Diego. Calif. 20-2S Aug 1978 
(Contract EI49-2BM004) 

(NASA TM 78918; E-9654; DOE/NASA/ 1004 78/131 Avail; 
NTIS HC A02/MF A01 CSCL tOA 

Design and operation of a large wind turbine at Qeyton 
New Mexico is reported This is the first of three identical 200 kW 
wind turbines to operated on electric utility networks A 
comparison between its predicted and measured power versus 
wind speed performance is presented G G. 


N 78 -26584*1 National Aeronautics and Space Administration. 
Lewis Research Center. Qevaland. Ohio 

DESCRIPTION AND STATUS OF NASA-LERC/OOE 
PHOTOVOLTAIC APPLICATIONS SYSTEMS 

Anthony F Ratsicrak 1978 10 p refs Presented at the 

13th Photovoltaic Specialists Conf.. Washington. 0. C . 5-8 Jun 
1978: sponsored by IEEE 
(Contract E(49 261 1022) 

(NASA TM 78936 E 9679. DOE/NASA/ 1022 78/38) Avail 
NTIS HC A02/MF A01 CSCL 10A 

Designed, fabricated and installed were 16 geographically 
dispersed photovoltaic systems Those systems sre powering a 
refrigerator, highway warning sign, forest lookout towers remote 
weether stations, a water chiller et e visitor center, end insect 
survey treps Each of these systems is described in terms of 
load requirements, molar array and battery size, and instrumentation 
and controls Operational experience is described and present 
status is given for each system The P/V power systems have 
proven to be highly reliable with almost no problems with modules 
and vary few problems overall. Author 


N79-28666*! National Aaronautics and Space Administration. 
Lewis Research Center, Cleveland. Ohio. 

OESIGN AND FARRICATION OP A PHOTOVOLTAIC POWER 
SYSTEM FOR THE PAPAQO INDIAN VILLAGE OF SCHU- 
CHUU (GUNMGHT). ARIZONA 

William J Bifano. Anthony F. Ratajczak. end William J Ice 1976 
10 p Presented at the 13th Photovoltaic Specialists Conf , 
Washington. D C. 5-8 Jun 1978; sponsored by the IEEE 
(Contract EI49-26I 10221 

(NASA TM 78948; E 9672; DOE/NASA/ 1022-78/39) Avail 
NTIS HC A02/MF A01 CSCL tOA 

A stand aiona photovoltaic power system for installation in 
tha Papago Indian village of Schuchuti it being designed and 
fabncatad to provide electricity for village water pumping and 
basic domestic needs The system mil consist of a 3 6 kW 
Ipaak) photovoltaic array; controls, instrumentations, and 
stoiage batteries located in en electrical equipment building and 
a 1 20 volt dc village distribution network. The system will power 
« 2 HP dc electric motor, Author 


N78- 27620*| National Aeronautics and Space Administration 
Lewis Research Canter Qeveland. Ohio 

SELF RECONFIGURING SOLAR CELL SYSTEM Patent 
Application 

.lobe't P Gruber inventor (to NASA) Filed 19 Jun 1978 

18 p 

(NASA Case LEW 12586 1 .US Patem-Appl SN-9 16655) Avail 
NTIS HC A02/MF A01 CSCL 10A 

An unproved solar cell system is reported that utilizes control 
circuits to switch some of its cells so that they can be either in 


tenee or in shunt within the array to match the load for maximum 
power transfer Automatic control is provided by t sensor tolar 
cell mounted into the configurable array: Its Open circuit voltage 
multiplied by e constant it equal to cell voltage at maximum 
power point. NASA 


N78- 27BM*| National Aaronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

COOT OR PHOTOVOLTAIC ENERGY SYSTEMS AS DETER- 
MINED BY SALANCE Of SVSTEM COSTS 

Louis Rosenbtum Jun 1978 14 p refs 
( NASA- TM 78957: E 97081 Avail NTIS HC A02/MF A01 
CSCL 10B 

The effect of the balance -of- system 1 80S) ie. the total 
system less the modules, on photo -voltaic energy system costs 
is discussed tor multikilowett. fiat -plate systems Present BOS 
costs ere m the range of 10 to 16 dollars per peek watt (1978 
doHarsI BOS costs represent approximately 50% of total system 
cost The possibility of future BOS cost reduction is examined 
It it concluded that, given the nature of BOS costs and the 
lack of comprehensive national effort focussed on cost reduction, 
it is unlikely that BOS costs will decline greatly in the nexi 
several years This prognosis is contrasted with the expectations 
of th v Department of Energy National Photovoltaic Program goals 
and pending legislation »n the Congress which require a BOS 
cost reduction of an order of magnitude or more by the 
mid 1980s Author 


N78-28607*f Nattoral Aeronautics and Space Administration 
Lewis Research Center. Qeveland Ohio 

AN IMPROVED METHOD FOR ANALYSIS OF HYDROXIDE 
AND CARBONATE IN ALKALINE ELECTROLYTES CON 
TAINING ZINC 

Margaret A Reid 1978 14 p refs To be presented at the 

154th meeting of the Electrochem Soc . Inc Pittsburgh. 
15 20 Oct 1978 

(NASA TM- 78961) Avail NTIS HCA02/MFA01 CSCL IOC 
A simplified method for titration of carbonate and hydroxide 
in alkaline battery electrolyte is presented involving a saturated 
KSCN solution as a complexing agent for /me Both hydroxide 
and carbonate can be determined in one titration, and the 
complexing reagent is readily prepared Since the pH at the end 
point is shifted from 8 3 to 7 9 8 0. m c resol purple or phenol 

red are used as indicators rather than phenoiphthalein Sromcresol 
green is recommended for determination of the second end point 
of a pH of 4 3 to 4.4 Author 


fit 8-2S814*| National Aeronautics and Space Administration 
Lewis Research Center. Qeveland Ohio 

COMPARISON OF THREE EXPERIMENTAL METMOOS 
USED IN DETERMINING THE THERMAL PERFORMANCE 
OF FLAT-PLATE SOLAR COLLECTORS Ph D Thesis Kansas 
Unhr. 

Gregory B Hotchkiss Oct 1978 289 p refs 

(NASA TM 78929 E 9669) Avai‘ NTIS HC A13/MF A01 

CSCL 10A 

Three experimental rrv'hods for evaluating the thermal 
performance of flat plate solar collectors are presented The 
methods are classified according to the nature of the ambient 
conditions encountered during experimental testing The classifica 
tions are (1) steady state. <2) quasi steady state, a. (3) unsteady 
state Experimental tests on two solar collectors were conducted 
in an indoor solar simulator and also out of doors From the 
e> ,>#ri mental collector data collector efficiency factors, which 
describe the steady state behavior of a collector, were determined 
for each experimental method A parameter identification 
method based upon a discrete gradient optimization technique 
was used to determine the collector parameters from unsteady 
state data Such a method would allow on line data reduction 
and would enable speedy determination of the collector efficiency 
factors from transient data The design, construction and operation 
of the test ng which was used to obtain die experimental data 
are also described Auttujr 


NTUMM'f National Aeronautics and 8paoa Administration, 
laww Research Camat. Ctowtond. Ohio 
SOLUBILITY. STABILITY. AMO ILSCTBOC MIMICAL 
STUDMS 01 SULFUR-SULFIDE SOLUTIONS IN OSSAMC 
SOLVINTS 

W O i aw L Flakier and Joaapn Singer Aug. 1171 43 p raia 
(NASA- TP- 1246; E-96621 Avail: NTIS HC A03/MF A01 CSCL 
10A 

A prehminaty study of tha sulfur ala ct r od a in organic tolvants 
suggaats that dw tyatam warrants further iiwa at iga t ion tor usa 
in a tow tamparature (100 dag to 120 Q Na-S saoondary battary. 
A quah ta t i va a c ta a ten g was undartakan at 120 C to determine 
tha eoiubiUtiee and atabihtias of Na2S and Na2S2 in raprasanu- 
tivas of many classes of organic solvents. From tha screening 
and quantitative studies, two dosses of advents wars selected 
tor work: amides and cyclic poly alcohol* Voltammstnc and Na-S 
call charge discharge studies of sulfide solutions m organic 
solvents la g.. N. N-rSmethyHormamide) at 120 C suggested that 
the rsvotaiMitiee of the reactions on Pt or high density graphite 
were moderately poor. H owever, the sulfur electrode was indeed 
reducible (and oxidiiabte) through the range of elemental sulfur 
to Na2S Reactions end mechanism* are propose d for the oxidation 
reduction processes occurring at the sulfur electrode. Author 


N7S-2SSM*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

PERFORMANCE AND STABILITY ANALYSIS OF A PHOTO- 
VOLTAIC POWER SYSTEM Final Repor t 

Walter C Merrill. Ronald J. Blaha. and Roy L Pickrell Aug. 
1978 43 p refs 
(Contract E<49-28)- 1022) 

(NASA TM 78880. E 9609: OOE/NASA/ 1022 78/30) Avail 
NTIS HC A03/MF A01 CSCL 10A 

The performance and statutitv characteristics of a 10 kVA 
photovoltaic power system are studied using linear Bode anafysis 
and a nonlinear analog simulation Power conversion efficiencies, 
system stability, and system transient performance results are 
given for system operation at venous levels of solar insolation 
Additionally, system operation and the modeling of system 
components for the purpose of computer simulation are 
described F.OS. 


N 78- 2967B*| National Aeronautics and Space Administration 

Lewis Research Center. Cleveland Ohio 

LARGE WIND TURBINE GENERATORS 

Ronald L Thomas and Richard M Donovon Mar 1978 37 p 

refs Presented at 5th Energy Technol Conf and Exposition. 

Washington. 0 C . 27 Feb - 1 Mar 1978 

(Contract EI49-28M059) 

(NASA-TM-73767. OOE/NASA/ 1059 78/ 1 : E 95531 Avail 
NTIS HC A03/MF A01 CSCL 108 

The development associated with large wind turbine systems 
is briefly described The scope of this activity includes the 
development of several i»-ge wind turbines ranging m sire from 
100 kW to several megawatt levels A description of the wind 
fr-rbine systems, their programmatic St* us and * summary of 
the.r potential costs is included LS 


N 78- 29678*# National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland Ohio 

THERMAL ENERGY STORAGE FOR INDUSTRIAL WASTE 
HEAT RECOVERY 

H W Hoffman (ORNL). R J Kedl (ORNU. and R A Ouscha 
Aug 1978 10 p Presented at 13th Intersociety Energy 

Conversion Engineering Conf . San Diego Calif . 20 25 Aug 

1978 

(Contracts EC 77 A 31 1034 W 7405 eng 261 

(NASA TM 78953 OOE/NASA/ 1034 78/2; E 9702) Avail 

NTIS HC A02/MF A01 CSCL IOC 

The potential is examined for waste heat recovery and reuse 
through thermal energy storage in five specific industrial 
categories (II primary aluminum (2) cement. 13) food processing 
(4) paper and pulp, and (5) iron and steel Preliminary results 
from Phasr 1 feasibility studies suggest energy savings through 
fossil fuel displacement approaching 0 1 quad/yr in the 1985 


period Early implementation of recovery technologies with minimal 
development appear* likely in the food orocetaing and paper 
end pulp induatne*: de ve lopment of the other three categorise, 
though equally desirable, will probably require a greater investment 
in time and (tollers. L S 


N 78- 29877*| National Aeronautic* and Space Administration. 

Lewis Research Center. Cleveland. Ohm 

STORAGE SYSTEMS FOR SOLAR THERMAL ROWER 

James E. Catogera* and Larry H Gordon Aug 1978 9 p 

ref* Presented at the 13th Intersoc. Energy Conversion Eng 
Conf. San Diego Calif. 20-26 Aug 1978 
(Contract EC-77-A-31 1034) 

(NASA TM 78962: DOE/NASA/ 1034 78/1: E 96981 Avail 
NTIS HC A02/MF A01 CSCL IOC 

Tha development status is reviewed of some thermel energy 
storage technologies specifically oriented towards providing diurnal 
heat storage tor solar central power systems and solar total 
energy systems These technologies include sensible heat storage 
in caverns and latent heat storage using both active and passive 
heat exchange processes In addition, selected thermal storage 
concepts which appear promising to e variety of advanced solar 
thermal system applications are discussed L S 


N78-2967B*# National Aeronautics and Space Administration 
Lewis Resea rc h Center. Cleveland. Ohm 

UTILIZATION OF SOLAR ENERBV IN DEVELOPING 
COUNTRIES: IDENTIFYING SOME POTENTIAL MAR- 

KETS 

Gerald F Hern and Toufiq A Skkfcqi (Environment end Policy 
Inst , Honolulu. Hawaii) Feb 1978 13 p refs Presented at 
the Ann Meeting of the Am Assoc for the Advan. of Sci . 
Washington. DC 12-17 Feb 1978 
(Contract £(49 28)1022) 

(NASA TM 78964: DOE/NASA/1022-78/41) Avail NTIS 
HC A02/MF A01 CSCL 106 

The potential use of solar electricity generated from photovol- 
taic cells is examined for nineteen developing nations Energy 
ami economic profiles ere summarised for each country. A 
comparison is made between the use of fitogsnerstmn end 
photovoltaics in a rural area of Haiti. Author 


N7829683*# Nationri Aeronautics snd Space Administration 
Lewis Research Center. Cleveland Ohm 
THE 200-KILOWATT WIND TURBINE PROJECT 
Jan 1978 17 p refs Prepsred for DOE 
(NASA-TM 79757) Avail NTIS HC A02/MF A01 CSCL 10B 
The three 200 kilowatt wind turbines described, compose 
the first of three separate systems Proposed wind turbines of 
the two other systems, although similar in design are larger in 
both physical sue and rated power generation The overall objective 
of the protect is to obtain early operation and performance data 
while gaining initial experience m the cpeiatmn of large, 
honrontal-ixis wind turbines in typical ut-lity environments Severe) 
of the key issues addressed include the following ( 1 ) impact of 
the variable power output (due to varying wind speeds) on the 
utility gnd (2) compatibility with utility requirements (voltage 
and frequency control of generated power) (3) demonstration of 
unattended, fail-safe operation (4) reliability of tha wind furbme 
system (5) required maintenance and (6) initial public reaction 
and acceptance. L S 


N7B-11 633*| National Aeronautics snd Space Administration 
Lewis Research Cental. Cleveland Ohm 

INITIAL TEST RESULTS WITH A SINGLE CYLINDER 
RHOMBIC-DRIVE STIRLING ENGINE Final Report 

J E Ceiralli. L G Thieme. end R J. Welter Jul 1978 42 p 

ref* 

(Contract EC-77 A 311040I 

(NASA-TM-78919. E 9656; DOE/ NASA/ 1040-78/ 1 ) Avail 
NTIS HC A03/MF A01 CSCL 106 

A 6 kW (8 tip), single-cylinder, rhombic-drive Stirling engine 
was restored to operating condition, and preliminary chaiacierna- 
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tie* ttete run with hydrogen and helium ae the working gases 
Initial teats show the angina brake specific fuel consumption 
(MFC) with hydrogen working gee to be within the range of 
BSFC ob s erved by the Army at Fort Belvoir. Virginia, in IBM 
The minimum system speckle fuel consumption (SFCI observed 
during the initial taste with hydrogen was 689 g/kW hr 
(1.1 Ib/hpx hr), oomparod with 620 g/kWx hr (1.02 Ib/hpx hr) 
tor the Army tests Ho w ever, the angina output power tor a 
given moan co m p r ession-space proeet.ro was lower than tor the 
Army tests. The observed output power at a working-space 
pr es sure of 6 MPe (726 pelg) was 3.27 kW (4.36 hpl tor the 
initial tests and 380 kW (8 00 hp) for the Army tests. As expected, 
the engine power with helium was substantially lower than with 
hydrogen. J.MS. 


N7S-3 1B34*| National Aeronautics and Space Administration. 
Lewis fl aaastc h Canter. Cleveland. Ohio 

■FFICT OF IMUT TEMPERATURE ON THE FENFORMANCE 
OF A CATALYTIC REACTOR 

David N Anderson 1978 21 p rels Presented at the 3d 
Workshop on Catalytic Combust.. Asheville. N. C , 3-4 Oct. 1978; 
aponeorod by EPA 
(Contract EC-77-A-31-1040) 

(NASA-TM-78977; DOE/NASA/ 1040-78/3; E-9762) Avail: 
NTIS HC A02/MF A01 CSCL 10A 

A 12 cm diameter by 16 cm !«:ig catalytic reactor was 
tes t ed with No. 2 diesel fuel in s combustion test rig at inlet 
temperatures of 700. 800. 900. and 1000 K Other test conditions 
included pressures of 3 and 6 s 10 to the 6th power Pa. reference 
velocities of 10. 16. and 20 m/s. end adiabatic combustion 
temperatures in the range 1100 to 1400 K The combustion 
efficiency was calculated from measurements of carbon monos ids 
and unbumed hydrocarbon emissions Nitrogen oside emissions 
and reactor pressure drop were also measured At a reference 
v elocity of 10 m/s. the CO end unburned hydrocarbons emissions, 
and. therefore, the combustion efficiency, were independent of 
inlet temperature At an inlet temperature of 1000 K. they were 
independent of reference velocity. Nitrogen oaides emissions 
resulted from conversion of the small amount 1 1 35 ppm) of 
fuel-bound nitrogen in the fuel Up to 90 percent conversion 
was observed with no apparent affect of any of the test variables 
For typical gas turbine operating conditions, all three pollutants 
were below levels which would permit the most stringent proposed 
automotive emissions standards to be met. Author 


A 78-10903 * A methodology for experimentally-based 

determination of gap shrinkage and effective lifetimes in the emitter 
and bate of p-n- function tolar cells. F. A. lindholm, A. Neugroschel 
(Florida, University, Gainesville, Fla.), C. T. Sah (Illinois, University, 
Urbana. Ill ). P. Godlewski. and H. W. Brandhorst. Jr. (NASA. 
Lewis Research Center, Cleveland, Ohio). In: Photovoltaic Specialists 
Conference, 12th, Baton Rouge, La., November 15-18, 1976, 
Conference Record. (A78 10902 01-44) New York, Institute of 
Electrical and Electronics Engineers, Inc., 1976, p. 1-8. 21 refs. 
Grant No. NsG-3018; Contract No. E (40-1 )-S 1 34. 


A 78-10904 * Analysis of epitaxial drift field N on P silicon 

solar cellt. C. R. Bataona and H W. Brandhorst. Jr. (NASA. Lewis 
Research Center, Cleveland, Ohio). In: Photovoltaic Specialists 
Conference, 12th, Baton Rouge, La., November 15 18, 1976, 
Conference Record. (A78 10902 01 44) New York, Institute of 
Electrical and Electronics Engineers, Inc., 1976, p. 9-14. 14 refs. 


A78-11014 * Status of the EROA/NASA Photovoltaic Tests 

and Applications Protect J N Deyo, H. W Brandhorst, Jr., end A. 
F. Forestien (NASA, Lewis Research Center, Cleveland, Ohio). In: 
Photovoltaic Specialists Conference, 12th, Baton Rouge, La., Novem 
ber 15-18, 1976, Conference Record. (A78 10902 01-44) New York, 
Institute of Electrical and Electronics Engineers, Inc.. 1976, p. 
698 704. 


A78-11019 * The Redox Flow Bystem for eoter photo- 

voltaic energy storage. F. O'Donnell, R. F. Gehn, end W. Pfeiffer 
(NASA, Lewie Research Oenter, Cleveland, Ohio). In: Photovoltaic 
Specialists Conference, 12th, Baton Rouge, La.. November 16-18. 
1878, Conference Record. (A78 10902 01 -44) New York. Institute 
of Electrical end Electronics Engineers, Inc., 1078, p. 733-736. 

The Interfacing of a Solar Photovoltaic System end e Redan 
Flow System for storage was workable. The Redox Flow System, 
which utilises die oxidation-reduction capability of two redox 
couplet, in this cate iron and titanium, for its storage capacity, gave a 
relatively constant output regardless of tolar activity to that a load 
could be run continually day and night utilising the tun's energy. 
One portion of the system was connected to a bank of tolar cellt to 
olectrochemicalty charge the solutions, while a separate pert of the 
system was used to electrochemically discharge the stored energy. 

(Author) 


A78-113B1 * # Evaluation of initial collector field per- 
formance at the Langley Solar Building Test Facility. R. J. Boyle, R. 
H. Knoll (NASA, Lewis Research Center, Cleveland, Ohio), end R. N. 
Jens e n (NASA, Langley Research Center, Hampton, Va.I. Inter- 
national So/er Energy Society, Annual Matting, Orlando, Fla., June 
6 10. 1977. Paper. 20 p. 6 refs. 

The thermal performance of the solar collector field for the 
NASA Langley Solar Building Test Facility it given for October 1976 
throu#t January 1977. An 1180 square meter tolar collector field 
with seven collector designs helped to provide hot water for the 
building heating system and absorption sir conditioner. The col- 
lectors were arranged in 12 rows with nominally 51 collectors per 
row. Heel transfer rates for each row are calculated end recorded 
along with sensor, insolation, end weather data every 5 minutes using 
a mini-computer. The agreement between the experimental and 
predicted collector efficiencies was generally within five percentage 
points. (Author) 


A78-16923 * » New batteries end their impact on electric 
vehicles. H. J. Schwartz (NASA. Lewis Research Center. Cleveland. 
Ohio). Electric Vehicle Council, International Electric Vehicle 
Expoaition and Gonterence, 1ft. Chicago, III., Apr. 26-29, 1977, 
Paper. 15 p. 18 refs. 

The paper is concerned with the development of electric vehicles 
and electric vehicle batteries. The present and predicted performance 
levels of some battery systems such as lead-acid, nickel-iron, 
nickel-zinc, and zinc-chlorine are considered, as are the charac- 
teristics that an electric vehicle must possess in order to appeal to 
customers. The implications of battery improvements for manufac- 
turers of electric vehicles ere discussed. Lack of knowledge of 
passenger range requirements for electric vehicles is noted. M.L. 


A78 20476 * Effects of rotor location. ; jning, and tilt on 

critical loads in large wind turbines. D A Speia and D C Janet/ke 
(NASA. Lewis Research Centei. Wind Turbine Analysis Sectiun, 
Cleveland, Ohio). Wind Technology Journal, vol.1. Summer 1977, p 
5-10. 7 tels. 

Thiee laige (1500 kVVI horizontal mtoi contigui aliens were 
analyzed to determine the effects on dynamic loads of upwind and 
downwind ioIoi locations, coned and radial blade positions, and 
tilted and horizontal rotor axis positions Loads were calculated foi a 
range of wind velocities at thiee locations in the structure: the blade 
shank, the hub shaft, and the yaw drive. Blade axis coning and totoi 
axis tilt were found to have little effect on loads Howevei, locating 
the rotoi upwind of the tovsei significantly reduced loads at all 
locations analyzed. (Authot) 
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A78-24400 * Energy resources of the dovoloping oountrica 

and tome priority markets for the use of tolar energy. T. A. Siddiqi 
(East-Watt Centar, Honolulu, Hawaii) and G. F. Hein (NASA, Lawn 
Retaarch Canter, Claveland, Ohio). Journal of Energy and Develop- 
ment, vol 3, Autumn 1977. p. 164-189. 

Energy oonsumptit.i tar the developed and non-devefoped 
world it expretted at a (unction o( GNP. An almott straight-line 
graph results when energy consumption statistics are treated in this 
manner. The richest countries consume the most energy, and the 
poorest countries the least. It therefore follows that greater energy 
production in the developing countries (leading to greater energy 
consumption) will contribute to their economic growth. Energy 
resources in the developing countries are compared, including: solid 
fossil fuels, crude oil. natural gas, oil shale, and uranium. Mention it 
also made of the potential of renewable energy resources, such at 
solar, wind, and hydroelectric power, in the underdeveloped world; 
and it is these resources which offer the greatest possibilities for 
economic improvement if the money is forthcoming, i.e., from the 
world bank, to fund the necessary technology. D.M.W. 


A78-261 10 * * ECAS Phase I fuel oell results. M. Wershey 
(NASA, Lewis Research Canter. Fuel Call Projects Office, Cleveland, 
Ohio). Jourr.vl of Entrgy, vol. 2. Jan.-Fab. 1978, p. 46-52. 10 raft. 

This paper summarizes and discusses the fuel cell system results 
of Phase I of the Energy Conversion Alternatives Study (ECAS). Tan 
advanced electric powerplant systems for central station baseload 
generation using coal were studied by NASA in ECAS. Three types 
of low-temperature fuel cells (solid polymer electrolyte, SPE, 
aqueous alkaline, and phosphoric acid) and two types of high- 
temperature fuel cells (molten carbonate. MC, and zirconia solid 
electrolyte, SE) were studied. The results indicate that (1) overall 
efficiency increases with fuel cell temperature, and (21 scale-up in 
powerplant size can produce a significant reduction in cost of 
electricity (COE) only when it it accompanied by utilization of waste 
fuel cell heat through a steam bottoming cycle and/or integration 
with a gasifier. For low-temperature fuel cell systems, the use of 
hydrogen results in the h. chest efficiency and lowest COE. In spite of 
higher efficiencies, t-iccuse of higher fuel cell replacement costs 
integrated SE systems have higher projected OOEs than do integrated 
MC systems. Present dat . idicate that life can be projected to over 
30.000 hr for MC fuel cells, but data are not yet sufficient for 
similarly projecting SE fuel cell life expectancy. (Author) 


A78-29331 * 0 Status of the DOE /STOR/ -sponsored national 
program on hydrogen production from water via tha.mochermcai 
cycles. C. E Baker (NASA. Lewis Research Center, Claveland, Ohio). 
US Department of Entrgy end University of Miami, Miami 
International Conference on Alternative Energy Sources, Miami 
Beach, Fla., Dec. 5-7. 1977, Paper. 15 p. 5 refs. 

A pure thermochemical cycle is a system of linked regenerative 
chemical reactions which accepts only water and heat and produces 
hydrogen. Thermochemical cycles are potentially a more efficient 
and cheaper means of producing hydrogen fiom water than it the 
generation of electricity followed by electrolysis. The Energy Storage 
Systems Division of the Department of Energy is currentfy funding a 
national program on thermochemical hydrogen production. The 
National Aeronautics and Space Administration is responsible for the 
technical management of this program. The goal is to develop a cycle 
which can potentially operate with an efficiency greater than 40% 
using a heat source providing a maximum available temperature of 
1150 K. A closed bench scale demonstration of such a cycle would 
follow This cycle would be labeled a 'reference cycle’ and would 
serve as a baseline against which future cycles would be compared 

(Author) 


A78-30196 * Synchronization of wind turbine generators 

against an infinite bus under gu sting wind conditions H. H. Hwang 
(Hawaii. University. Honolulu, Hawaii) and L. J. Gilbert (NASA, 
lewis Research Centei, Cleveland, Ohio) ( Institute of Electrical end 
Electronics Engineers, Summer Meeting, Mexico City. Mexico, July 


17-33. 1977. Paper F 77 675-3.) IEEE Transactions on Power 
Apparatus and Systems, vol. PAS-97, Mar -Apt. 1976. p. 636-644. 6 
reft. Research supported by the Hewaii Natural Energy Institute and 
NASA. 

Studies of synchronizing a wind turbine generator against an 
infinite but are performed on a digital computer. In the digital 
simulation, wind gusts of different magnitudes and durations are 
hypothesized. Prior to the synchronization, differences of the 
frequency and phase position between voltages of the alternator and 
the but are alto included in the simulation. Solutions for rotor speed, 
generator power angle, electromagnetic torque, wind turbine torque, 
wind turbine blade pitch angle, and armature current are simulated 
and presented graphically. The ERDA-NASA 100-kW wind turbine it 
used as a cast study. The results so obtained will thus have 
immediate applications. (Author) 


A78-33217 * » A review of the Thermoelectronrc Later 
F.nergy Converter /TELEC/ Program at Lewis Research Center. D. L 
Alger, E. J. Manista, and R. W. Thompson (NASA. Lewis Research 
Center. Cleveland. Ohio). NASA. Conference on Radiation Energy 
Conversion, 3rd, Moffett Field, Calif . An. 26. 27, 1978, Paper. 18 p. 
12 refs 

The investigation of the Thermoelectronic Laser Energy Con 
verter (TELEC) concept at the Lewis Research Center (LeRC) began 
with a feasibility study of a 1 megawatt sized TELEC system. The 
TELEC was to use either cesium vapor or hydrogen as the plasma 
medium. The cesium vapor TELEC appears to be the more piactical 
device studied with an overall calculated conversion efficiency of 
greater than 48V Following this study, a small TELEC cell was 
fabricated which demonstrated the conversion of a small amount of 
lasei power to electncal power. The cell developed a short circuit 
current of 0 7 amperes and an open circuit voltage, as extiapolated 
from volt ampere curves, of about 1.5 volts. Work is now in piogress 
to constiuct and test a cesium vapor TELEC capable of absorbing 
20% Of an incident 10 kW. 10.6 micrometer beam, and converting 
35% of this powtri to electrical power. (Author) 


A78-37878 * X Comparison of computer codes for calculating 
dynamic loads in wind turbines. D. A. Spera (NASA, Lewis Research 
Center, Cleveland. Ohiol. Biennial Conference and Workshop on 
Wind Energy Conversion Systems, 3rd, Washington, D.C, Sept. 
19-21, 1977, Paper. 38 p 14 refs. 

Seven computer codes tor analyzing performance and loads in 
large, horizontal-axis wind turbines were used to calculate blade 
bending moment loads for two operational conditions of Ihe 100 kW 
Mod O wind turbine. Results are oompared with test data on the 
basis of cyclic loads, peak loads, and harmonic contents. Four of the 
seven codes include rotor tower interaction and three are limited to 
rotor analysis. With a few exceptions, all calculated loads were within 
25% o f nominal test data. (Author) 


A78-45437 * « Utilization of solar energy in developing coun 
tries • Identifying some potential markets. G F. Hein (NASA, Lewis 
Reseatch Centei, Cleveland, Ohio) and T. A. Siddiqi (Environment 
and Policy Institute, Honolulu, Hawaii). Amerxan Association for 
the Advancement of Science. Annual Meeting. Washington, D.C., 
Feb. 12-17, 1978, Paper. 11 p. 11 refs. Contract No. E 149-281 1022. 


A78-52837 * Reel -time and accelerated outdoor endurance 

testing of solar calli. A. F. Foiest-en and E. Anagnostou (NASA. 
Lewis Research Center, Cleveland, Ohio). In Photovoltaic Solar 
Energy Conference, Luxembourg, September 27 30 1977, Proceed 
mgs. (A78-52776 24-441 Dordrecht, D. Retdei Publishing Co., 1978, 
p. 656 676. 6 refs. ERDA supported research 

Materials lot solar cell module construction have been studied 
on the basis of limited teat time outdoor exposure evaluations. The 
materials tested included transmission samples, sub-modules, and 


actual tolar oslli. The results suggest that glatt, fluorinited athylana 
propyl ana, and parfluoroalkoxy art good materials for tha ootraring 
or encspsulstion of tolar -call modules. In alt cates, dirt accumulation 
and daanability ara important factors. S.CS. 


A78-62844 * U S. tarrattrial tolar call calibration and mac- 

auramant procaduraa. H. W. Brandhorst, Jr. (NASA. Lewis Research 
Canter, Cleveland. Ohio). In: Photovoltaic Solar Energy Conference, 
Luxembourg, September 27-30, 1977, Proceedings. ( A78-82776 24- 
44) Dordrecht, 0. RakM Publishing Co.. 1978, p 746 753. 10 reft. 
ERDA-supported research. 

An outline is presented of changes in measurement procedures 
concerning solar calls. Outdoor measurements of cell performance 
baaed on pyrano meter or pyrhdiometer determination of intensity 
are discouraged. The absolute scale of irradiance is to be adopted as 
soon as possible. The standard atmosphere conditions are 1000 W/sq 
m irradiance, temperature 28 C, air mass 1.6, end precipitable water 
vapor content of 2 cm. The allowable light sources for solar 
simulation are short arc xenon lamps, pulsed xenon lamps, and 
dichroic filtered tungsten lamps. Key considerations In the design of 
a reference cell ere considered and approaches for the matching of a 
reference cell to a test cell or modules are discussed. G.R. 


A78-B2861 * The EROA/LeRC Photovoltaic Systems Test 

Facility. A. F. Forestieri (NASA, Lewis Research Center, Cleveland, 
Ohio). In Photovoltaic Solar Energy Conference. Luxembourg, 
September 27 30, 1977, Proceedings. (A78 52776 24 44) Dordrecht, 
D. Reidel Publishing Co.. 1978. p 817 824. 5 refs ERDA supported 
research 

The ERDA/LeRC Photovoltaic Systems Test Facility (STF ) 
provides a vital support function to the overall EPOA National Solar 
Photovoltaic Piogram. It allows preliminary investigation and check- 
out of components, subsystems, and complete photovoltaic systems 
before installation in actual service. The STF cjn also be used to 
determine optimum system configurations and operating modes. A 
facility description is presented, taking into account the solar cell 
array, the energy storage equipment, the power conditioning 
equipment, electric utility distribution network and loads, and 
instrumentation and data acquisition systems Safety procedures 
which have been set up for maintenance and inspection of the solar 
array are discussed Attention is also given to a number of 
investigations regarding the effect of environmental factots on solir 
cell array operation. G.R. 


N7S-1262t*f General Elect nc Co , Philadelphia, Pa. Valley 
Forge Space Center. 

DEMON STUDY OF WIND TURBINES SO kW TO MOO kW 
FOR ELECTRIC UTILITY APPLICATIONS. VOLUME 1: 
SUMMARY REPORT Final Report 
Sap 1976 65 p 

I Contract* NAS3 19403; £(49-281-1010) 

INASA-CR- 1 34934; EROA/ NASA-9403-76/ 1 -Voi- 1 ; 

Doc S0S4287-Vol-1) Avail: NTIS HC A04/MF AOI CSCL 
108 

Wind turbine configuration* that would load to generation 
of eloctifcal power in a coat effective manner were considered 
AN poaelWe overall aystam configuration*, operating mode*, and 
eybayetem concept* war* evaluated for both technical feasibility 
and compatibility with utility network*, t* wall a* lor economic 
attractiveness A design optimisation computet code we* 
developed to determine the cost sensitivity of the venous design 
feature*, and thus establish the configuration end design condition* 
that would minimus the generated energy cost* The preliminary 
designs of both t 500 kW unit and • 1500 kW unit operating 
m a 12 mph end 18 mph median wind speed respectively, 
were developed The rationale employed and the key findings 
ate summarised Author 
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N7S-1>ESS*| Thermo Electron Engineering Corp, Waltham. 

|y|gH 

ADVANCED THERMIONIC TECHNOLOGY PROGRAM 

Apr 1977 21 p 

(Contract* NA83-20302; EY 76-C-02-3066) 

INASA-CR- 158299; C00-3066-23; TE-4217/4220-123-77; 
PR-22) Avail. NTIS HC A02/MF A01 CSCL 018 

Topic* include surface studies (surface theory, baaic surface 
experiment*, and activation chamber experiment*): plaame 
studies (converter theory and enhanced mod* conversion 
experiments); and component development (low temperature 
conversion experiments, high efficiency conversion experiment*, 
and hot shell development) ERA 


N7I- 14432*| Grumman Aerospace Corp . Bethpage. N Y 
THERMAL ENERGY STORAGE HEAT EXCHANGER: 
MOLTEN RAIT HEAT EXCHANGER DEMON FOR UTILITY 
POWER PLANTS Final Report. Jul. 1976 Jul. 1977 

Angelo Ferarre. George Yenetchi. Robert Haslett. and Robert 
Kosson Oct 1977 207 p refs 
(Contract NAS3-201 17) 

(NASA CR 1352441 Avsil: NTIS HC A10/MF AOI CSCL 
IOC 

The use of thermal energy storage (TES) in the latent heat 
of molten salts *s a means of conserving fossil fuels and lowering 
the coat of electric power was evaluated Public utility systems 
provided electric power on demand This demand is generally 
maximum during late weekday afternoons, with considerably lower 
overnight and weekend toads Typically, the average demand is 
only 60% to 80% of peak load As peak load increases, the 
present practice is to purchase power from other grid facilities 
or to bring older less efficient fossil fuel plants on line which 
increase the cost of electric power The widespread use of oil-fired 
boilers, gas turbine and diesel equipment to meet peaking loads 
deplete* Our oil based energy resources Meat exchangers utilmng 
molten salts can be used to level the energy consumption curve 
The study begins with a demand analysis and the consideration 
of several existing modem fossil-fuel and nuclear power plants 
for use as models Saits are evaluated for thermodynamic, 
economic, corrosive, and safety chaiacterisuct Heat exchanger 
concepts are explored and heat exchanger designs are conceived 
Finally, tha economics of TES conversions in existing plants and 
new construction is analyzed Tha study concluded that TES is 
feasible >n electric power generation Substantial data are 
presented for TES design, and reference material for further 
investigation of techniques is included Author 


N79-14633*|(l Grumman Aerospace Corp . Bethpage. N Y 

THERMAL ENERGY STORAGE HEAT EXCHANGER: 
MOLTEN SALT HEAT EXCHANGER DESIGN FOR UTILITY 
POWER SLANTS Topical Report. Jul. 1976 Jul. 1977 
Angelo Ferarra. George Yenetchi. Robert Haslett. and Robert 
Kosson Oct 1977 36 p refs 
(Contract NAS3 20117) 

(NASA CR-1 352451 Avail NTIS HC A03/MF AOI CSCL 
IOC 

Sizing procedures are presented fot latent heat thermal energy 
storage systems that can be used for electric utility off peak 
energy storage, solar power plant* and other preltminary design 
applications Author 


N7E- 17462*1 General Electric Co Philadelphia. Pa 

DEMON STUDY OF WINO TURGINEf SO kW TO 2000 
kW FOR ELECTRIC UTILITY APPLICATIONS. VOLUME 2: 
ANALTME ANO DEMON Final Report 

Dec 1976 326 p raft 
(Contract NAS3 194031 

(NASA CR 134936 ERDA/NASA 9403 76/2 Vol 2, 

GE SD 76SOS4288 Vol-2) Avail NTIS HCA15/MFA01 CSCL 
10A 

All possible overall system configurations operating modes, 
snd subsystem concepts for a wind turbine configuration for 
cost effective generation of electrical power were evaluated for 
both technical feasibility and compatibility with utility networks. 
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m wait for economic ettracthreneea A design optlmitatlon 
computer coda waa developed to determine the coat aonatthrity 
of the venoua daaign faaturoa. and thua aatabHah the configuration 
and daaign conditiona that would minimise the ganat a tod energy 
costs The preliminary deeigna of both a 500 kW unit and a 
1600 kW unit operating in a 12 mph and 18 mph modish 
wind apaad . a ap ec lively ware davalopa d . The vahoua daaig n 
faaturoa and componanta evaluated are d ea criOad. and the 
rationale employ ad to aalac t the final daaign configuration to 
given All pertinent technical parformanee date and component 
coat data era included The coata of all major aubeaaemblioe are 
eatimated and the reeultent energy coata for both the 500 kW 
and ISOO kW units are calculated Author 


N7S-174S3*f General Electric Co Philadslphie. Pa 

DESIGN STUDY OP WIND TURBINES NkWTO *000 
kW PON CllCTRIC UTIUTV APPLICATIONS. VOUIMS *: 
SUPPLEMENTARY DtSION ANO ANALYSIS TASKS 

N._ n.| 

rnp 

Oec 1976 62 p refs 
(Contract NAS3- 19403) 

(NASACR- 136121: ERDA/NASA-9403-76/3-Vol-3) Avail: 
NTIS HC A04/MF A01 CSCL 10A 

Additional daaign and enalyaia data are provided to eupple- 
ment the results of the two parallel daaign study efforts. The 
key results of ths three supplemental tasks investigated are: 
(1) The velocity duration profile has a significant effect in 
determining the optimum wind turbine design parameters and 
the energy generation cost (21 Modest increases in capacity 
factor can be achieved with small increases in energy genera- 
tion coata and capital coats (3) Reinforced concrete towers that 
are sadistically attractive can be designed and built at a coat 
comparable to those for steel trues towers The approach used, 
method of analysis, assumptions made, design requirements, and 
the results for each task are discussed in detail. Author 


N7S-1SS1S*# Ionics. Inc . Watertown. Mass Research Dm 
ANION PERMSELECTIVE MEMKRANE Summery Report 

Samuel Alexander and Russell B Hodgdon Jul 1977 77 p 
(Contract NAS3-20108I 

(NASACR- 1 353 1 6) Avail NTIS HC A05/MF AO I CSCL 

10A 

The objective of NAS 3-201 38 was the development and 
evaluation of improved anion selective membranes useful as 
efficient separators in a redox power storage cell system being 
constructed The program was divided into three parts, 
(a) optimisation of the selected candidate membrane systems, 
(bl investigation of alternative membrane/ poly met systems, and 
(c) characterisation of candidate membranes The major synthesis 
effort wes aimed at improving and optimising as far as possible 
each candidate system with respect to three critical membrane 
properties essential for good redox call performance Subetantial 
improvements wars made in b candidate membrane systems 
The critical synthesis variables of cross -link density, monomer 
ratio, and solvent composition were examined over a wide range 
In addition sight alternative polymer systems were investigated, 
two of which attained candidate status Three other alternatives 
showed potential but required further research and development 
Each candidate system was optimised for selectivity. Author 


N7B-20603 *# Hawaii Umv . Honolulu 

EMPLOYING STATIC EXCITATION CONTROL ANO Tlf UNE 

REACTANCE TO STABILIZE WIND TURBINE OCNERATORS 

m 

■ R1W 

H H Hwang. H V Moserco and Tenhuei Guo Apr 1978 
77 p refs 

(Grant NsG 3132 Contract E(49 261 10041 

(NASACR 135344 DOE/NASA/3 1 32-76/ 1 ) Avail NTIS 

HC A05/MF A01 CSCL 10A 

An analytical representation of a wind turbine generator is 
presented which employs blade pitch angle feedback control A 
mathematical model was formulated With the functioning MOO-O 
wind turbine serving as a practical case study results of computer 
stmulstions of the model as applied to the problem of dynamic 
stability at rated load are also presented The effect ot the tower 


shadow waa included M the input to the system Different 
conllgursiiona ol the drive train, and optimal saigas ol the Us 
Una reactance wars used m the simul at io n s C o m p ut e r re su lts 
t ava al a d that a static excitation oontrol s y st e m ooupied with 
optimal values of the He lino reactance would effect l veiy reduce 
oec ill at ions of ths power output, without the use of a aHp 
clutch. Author 


N7S-20S21*# Rocketdyne. Canoga Park. CaNf. 
ft VORONIN TURBIN! POWER CONVERSION SYSTEM 
ASSSSBEMNT Final Report Aug. 1S7S • Apr. 1*76 

0 E. Wright. A. D. Lucci. J. Campbell, and J C. Lee IB Apr. 
1B7S 166 p refs 
(Contract NAS3- 20388) 

(NASACR- 136298; RI/RD77-262) Avail: NTIS 

HC L08/MF A01 CSCL 10A 

A throe part technical study waa conducted whereby 
parametric technical and economic feasibility data ware davalopad 
on several power convers i on systems suitable for the generation 
of central station electric power through the combustion of 
hydrogen end tLc use of the rosuttmg heat energy in turbogenei e tot 
equipment. The study aataaaart potential applications of hydrogen- 
fueled power conversion systems end ident i fied the three most 
promising candidates II) Ericsson Cycle. (21 gas turbine, and 
(3) direct steam injection system for fossil fuel as wed as nuclear 
powerplants A technical and economic evaluation was performed 
on the three systems from which the direct injection system 
(fossil fuel only) was selected lor a preliminary conceptual design 
of an integrated hydrogen-fired power conversion system. Author 


N78- 23i6B*f Kaman Aerospace Corp . Bloomfield. Conn 

OEMON STUDY OP WIND TURBINES. 80 kW TO 3000 kW 
FOR ELECTRIC UTILITY APPLICATION 8 : EXECUTIVE 

SUMMARY Final Report 

Jul 1977 96 p 

(Contracts NAS3 19404 E(49 2611010) 

(NASA CR 134936. R 1382 OOE/NASA/9404 761 1) Avail 
NTIS HC A05/MF A01 CSCL 10A 

Preliminary designs of low power 150 to 500 kW) and high 
power 1500 to 3000 kW) wind generator systems (WGS) lor 
electric utility applications were developed These designs 
provide the bases for detail design fabrication, and experimen 
tsl demonstration testing of these units at selected utility sites 
Several feasible WGS configurations were evaluated, and (he 
concept offering the lowest energy cost pptential and minimum 
technical risk for utility applications was selected The selected 
concept was optimised utiluing a parametric computer program 
prepared for thrs purpose The utility requirements evaluation 
task examined the economic, operational and institutional factors 
affecting the WGS in a utility environment, and provided additional 
guidance for the preliminary design effort Results of the 
conceptual design task indicated that a rotor operating at constant 
speed driving an AC generator through a gear transmission is 
the most cost effective WGS configuration. Author 


N 78-23660*1 Kaman Aerospace Corp . Bloomfield. Conn 
DESIGN STUDY OF WIND TURBINES 60 kW TO *000 kW 
FOR ELECTRIC UTILITY APPLICATIONS: ANALYSIS ANO 
DESIGN Final Report 

Feb 1976 567 p refs 

(Contracts NAS3 10094 EI49 26) 1010) 

(NASA CR 134937 R 1382 DOE/NASA/9404 76/21 Avail 
NTIS HC A24/MF A01 CSCL tOA 

In the conceptual design task, several feasible wind genera- 
tor systems (WGS) configurations were evaluated, and the concept 
offering the lowest energy cost potential and minimum technical 
risk for utility applications was selected In the optimisation task, 
the selected concept was optimised utilising a parametric computer 
program prepared for this purpose In the preliminary design 
task the optimised selected concept was ( .signed and analysed 
in detail The utility requirements evaluation task examined the 
economic, operational and institutional factors affecting the WGS 
in a utility environment and provided additional guidance for 
the preliminary design effort Results of the conceptual design 
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teak indicated that • rotor operating it constant speed . driving 
•n AC gane ftot through • got? transmission is tho moat coat 
affaettva WGS configuration Tha optimuahon taak raaulta lad 
to tha aalaction of a 600 kW rating for tha low power WQS 
and a 1600 kW rating for tha high power WQS. Author 


N 78- 24874*# Thermo Electron Corp. Waltham. Maas 
ERDA/NA8A AOVANCSO THERMIONIC TECHNOLOGY 
PROGRAM Rrogra n Report 

May 1S77 24 p rafa 

(Contracts NAS3 20302. EY76C-02 3&56) 

(NASA CR 167117; PR-23. TE-4217/4220-140-77; 

COO- 3066-261 Avail NTIS HC A02/MF A01 CSCL 10A 
Raaearch prograaa A outlined in the areaa of outface 
atudiea (banc experiments and direct beam chamber), plaama 
studies (converter theory and advanced mode conversion 
experimants). component development (low-temperature and 
tugh-tsmpsratura converter axparimentt). and component 
hardware (hot shell development). ERA 


N7G-28679*# Thermo Electron Engineering Corp . Waltham. 

Maas 

(NO A- NASA AOVANCSO THERMIONIC TECHNOLOGY 
PROGRAM Program R epo r t 

Aug 1977 16 p refs 

(Contracts NAS3 20969 EY-76-C-02 30661 

(NASA CR- 167222 PR-26. TE-4220/4233-29-78; 

COO- 3066-28) Avail NTIS HC A02/MF A01 CSCL 10B 
Rasearch m summarized on surface studies (work functions 
of different LaB6 surfaces), plasma studies, convener develop- 
ment (tungsten emitter, nickel collector and tungsten emitter La 
86 collector), and hot shell development for using thermionic 
converters in tha topping cycle of fossil-fuel plants Author (ERA) 


N78-27640'y itemational Corp. Lawistown. P; 

EVALUATION OF GLASS RESIN COATINGS FOK SOLAR 
CELL APPLICATIONS Final Report 

M 8 Field Apr 1978 38 p 
(Contract NAS3 20968) 

(NASA CR 159392) Avail NTIS HC A03/MF A01 CSCL 
10A 

Using a variety ol non vacuum deposition techniques costings 
weie implemented on silicon solar cells and arrays ol cells 
interconnected on Kapton substrates The coatings provide both 
antireflectiOM optical matching and environmental protection 
Reflectance mimme near 2% was achieved et a single wevelength 
in the visible Reflectance averaging below i% across the uselul 
collection range was demonstrated The coatings and methods 
of deposition were ID Te205 spun dipped oi sprayed 12) 
Ta205 Si02 spun dipped or spieyed. (3) GR908 (Si02) spun 
dipped or spiayed Total coating thickness were in the range of 
18 microns to 25 microns The coetings and processes are 
compatible with single calls or calls mounted on Kapton 
substrates G Y 


N 79 - 27662 *! thermo Ekrclrun Engineering Corp , Waltham 
Mass 

CROA NASA ADVANCED THERMIONIC TECHNOLOGY 
PROGRAM Progress Report 

Sep 19// II p 

I Connects NAS3 20969 IT / b L 02 3056) 

(NASA LR 16/346 114220/4733 44 78 COO 3066 29 
PR 2/1 Ave.i NIIS HC A02;Mf ADI 

Research p-ogies* is briefly outlined in the areas of activation 
tfipenine'itt r*iKhencv0 mode convulsion etpenmenis lonvtilri 
development tlungslen emittei lanthanum hexaboijte cotleclun 
and hoi shell development Author (ERA) 


N78- 2 9 98G * | AiReeeerch Mlg Co . Torrance. CeM 
PRELIMINARY DESIGN STUDY OP AN ALTERNATE MAT 
SOURCE AGGH60LV FOR A GRAYTON ISOTOPE POWER 
SYSTEM HUM Rapwt. Oct 1*77 - Apr. 1878 

Hel J 8trumpf May 1*78 112 p reft Prepared for JPL 
(Contract NAS3-20B16) 

(NASA CR 136428; AiReeeerch 78-16171) Avail NTIS 
HC A06/MF A01 CSCL IDA 

Recoils are pr e sen t ed lor a study of the prekrrunary deelgn 
of an ettemata heat source assembly (HSA) intended lor tree m 
the Grayten isotope power system (SIPS) The SIPS convene 
thermal energy emitted by a radioactive heat source into electrical 
energy by means ol e closed Breyton cycle A heat source fleet 
exchanger configuration wee selected and optimized The design 
consists of a 10 turn heiicaiy wound Hesteboy X tuba Thermal 
analysee were p erfor m ed lor venous oper a ting conditions to Ottawa 
that post imped containment shall (PICS) temperatures remain 
within specified limits These limits are assent why satisfied lor 
ok modes of operation except for tha em ergency coaling system 
for which the PICS temperatures ere too high Neon wes found 
to be the best choice for • fill gas lor auxiliary cooling system 
operation Low cycle fatigue life, natural frequency, end dy- 
namic loading requirements can be met with minor modifications 
to the existing HSA 6 8 


N 78- 296/4“# lomcs. Inc . Watertown. Mass Research Oiy 
ANION PERMSELECTIVE MEMBRANE 

S S Alexander and R 8. Hodgdon Jan 1978 77 p 
(Contracts NAS3 20108; EI49-28)- 1002) 

(NASA CR 136316; CONS/0108-1) Avail NTIS 

HC A05/MF A01 CSCL 10A 

Expert mental amon permselective membranes were improved 
end characterized for use as separators in a chemical redox, 
power storage cell being developed et the NASA Lewis Research 
Center The gout of minimal Fe< ♦ 3) ion transfer wes achieved 
for each candidate membrane system Minimal membrane 
resistivity was demonstrated by reduction of film thickness using 
synthetic becking materials but usefulness of thin membranes 
wes limited by Hie scarcity of compatible fabrics The most durable 
and useful becking fabrics were mod acrylics One membrane, a 
copolymer ol 4 vinylpyndma and vinyl benzylchloride was 
outstanding in overall electrochemical and physical properties 
Long term It 000 hrsl membrane chemical and tharmal durabil 
tty m redox environment was shown by throe candidate polymers 
and two membranes The remainder had good durability at ambient 
temperature Manufacturing capability was demonstrated for large 
scale production of membrane sheets 5 6 tq ft in eras for two 
candidate systems Author 


N7B-29M4*# Rohr Industries. Inc Chula Vista Calif 

PRELIMINARY POWER TRAIN DEMON FOR A STATE-OF- 

THE-ART ELECTRIC VEHICLE Final Report 

Jamos A Ross and Gerald A Wooldridge Apr 1978 222 p 

refs 

(Contracts NAS3 20692. EC 77 A 31 1044) 

(NASA CR 136340 RMR 78 036 DOE/ NASA/0592-78/ 1 ) 
Avail NTIS HC A10/MF A01 CSCI 10A 

The state of -the art (SOTAi ol electric vehicles built since 
1 966 was reviewed to establish a base lor the preliminary design 
of a power tram for a SOT A electnc vehicle The performance 
of existing electric vehicles wart evaluated to establish preliminary 
specifications for a power tram design using state of- the -art 
technology end commercially available components Power train 
components were evaluated and selected using a computer 
simulation of tha SAE J227a Schedule D driving cycle Predicted 
range was determined for a number of motor and controller 
combinations m conjunction with the mechanical elements of 
power trams and s battery pack of sixteen lead-acid bananas 
471 7 kg at 0083 MJ/Kg 11040 lbs at 11 7 Whr/fc) On tha 
basis of maximum range and overall system efficiency using the 
Schedule 0 cycle, an induction motor and 3 phase inverter/ 
controller was selected es the optimum combination when used 
with a two spaed trensexle and steel betted radial liras The 
predicted Schedule D range r 90 4 km 168 2 mi) Four near 
term improvements to tha SOTA ware identified, evaluated and 
predicted to increase range approximately 7% F O S 


146 


NTHntT 4 ! HonpywH. Inc., Mk w — po> H . Minn. 

OmUMNMNT OP PMTPUK MKAR COUICTOM POO 
TH* MtATUtO AND COOUMO OP *UHiMMQt: IXfCUTIVf 
OIMANMOV 

(197*1 21 p 
(Contract NA83-17M2) 

(NA8ACR1 349041 Avail: NT18 HC A02/MF A01 CSCL 
10A 

An afllclpni. low coal flat-piata aolar collector was davatopad 
Ownputtr aidad matbamatlcaf m odal * of iha haat pracaaa m 
tha coKactot warn uaad In daftnlnQ afcaotbat paW conDgutatton; 
datarmlning maulation tMcfcnaaa; and In aalacting tha numbar. 
(pacing, and malarial of lha covan Prototypal warn built and 
parformanca laalad. Oata from Mmilatad opa ration of the 
c o dactor ara compaia d wWi pradic ta d loada from a number of 
locationa to datarmma tha degree of tolar utilization S 8 S 


A78- 10947 * Application of thick-film technology to tolar 

call fabrication. M. B. Field (Owens Illinois, Inc.. Toledo, Ohio) and 
L. R Scudder (NASA, Lewit Retaarch Canter, Cleveland. Ohio). In 
Photovoltaic Specialist Conference. 1?th, Baton Rouge. La.. Novem 
ber 15 18, 1976. Conference Record. (A 78 10902 0144) Nem York. 
Institute of Electrical and Electronics Engineer*. Inc., 1976, p. 
303 308 Contract No. NAS3 19441 

Several utes of thick-film technology in tolar cell fabrication ar* 
discussed Wrap-around contact! are obtained by .'irtt printing and 
firing a dielectric over tire edge and subsequently applying a 
low firing temperature conductor Interconnection of cellt into 
arrayt can be achieved by printing and co-firing thick-film pattet, 
toldering, or with heat-curing oonductive epoxies on iow-cott 
substrates Detpite ongoing retearch. printed (thick) film vitreout 
protective coatingt do not yet offer sufficient optical uniformity and 
•rer.tparency for use on tilicon. Ohmic contacts on n- and p-type 
ailicon are considered. M.L. 


A79-29636 * Experiments with enhanced mode thermionic 

converter* P. E. Oettinger end F. N. Hutamen (Thermo Electron 
Reteerch end Development Center, Walthem, Mess), ffff Trtni 
action on Plaama Science, vol. PS-6, Mar. 1978. p. 83-88. 8 ref* 
Contrect No NAS3- 20302 

Reduction of the ionization end scettermg losses associated with 
ignited mode cesium diodes is essential for high thetmal to-eiecrncal 
convarsion efficiency. Use of an auxiliary electrode in conjunction 
with a noble gas in the interelectrode space should permit more 
efficient ion generation for space charge neutralisation. The charac- 
enstxrs of a thermionic tnode utilising e ring electrode and a 
dispenser cathode emitter have been studied as a function of xanon 
pretsur.. cesium reservoir temperature, spacing, clactrode tempera 
ture and pulse parameters (i.e.. potential, duration and rtpetition 
rate) applied to the auxiliary alectrode Pulsed operation significantly 
enhanced output power with uniform discharges appearing to be 
tutUmed at emitter-collector spaemgs as low as 0.5 mm. (Author ) 


A78 J1974 * a Pula* battery charger cm* toying 1000 ampere 
Banuetov switches R L Stergerwald (General Electric Co , 
Schenectady, NY). /runtime of £ Ire tr leal and Clectronicf Engineers, 
Annual Cort/ere-ice 17th, l of Angelet, Calif , Oct. 74. 1977, Paper 
6p. Contract No NAS3 19750 

A pulse charger which uses wa tar cooled 1000 amp transistor 
switches has been developed to determine empirically the best 
methods ol rapidly charging large cells in the one to two-voll range 
The pulse chaiget is capable of delivering a positive current horn U to 
1000 an i pt and exeaenng a negative current from 0 to 1000 amps 
The charger can ajpply a 1000 amp DC charge or can switch 1000 
amps at a rate iif 1000 Hz Special attention is given to problems 
associated with rapid switching of high currents through use ol 
transistors J.M.8 


A 79-33 147 • a Coen- Cycle Get Turbine /$ teem Turbine Com- 

bined Cyaln with synthetic fuels from 00 at. R P. Shah and J. C 
Cor man (General Electric Co.. Schenectady, N.Y ). Amatkan Society 
of Machankal fnginaara. Winter Annual Matting Atlanta. Ca , Nov 
77 Oac. 7. 1977, Paper 77WA/fn*r9 12 p Members. $180; 
nonmembers, $3.00. ERDA-NSF-sponsored reseercb, Contract No. 
NAS3 19406. 

The Open-Cycle Gaa Turbine /Steam Turbine Combined Cycle 
can be an effective energy conversion system lot converting coal to 
electricity Tha intermediate step m this energy conversion process is 
to convert the coal into a fuel acceptable to a gaa turbine Thu can 
be accomplished by producing a synthetic gat or liquid, end by 
removing, in the fuel conversion step, the elements m the fuel that 
wnula be harmful to the environment if combutted. In this paper, 
two open cycle gas turbine combined systems are evaluated: ont 
employing an integrated low Btu gasifier, and une utilizing a 
semi clean liquid fuel. A consistent techmcel/economic information 
base ’t developed for these two systems, and is compared with a 
reference steam plant burning coal directly in a conventional furnace. 

(Author) 


A78-34078 * a Performance and economics of advanced 
energy co rw action systems lor coal and ooaidetivad fuels J. C 

Cormen anil G R Fox (Genetal Electric Co.. Schenectady. VY.I. 
ASMf. Tramactioni. Journal ol f nginaarmg for Power, vol. 100, 
Apr 1978. p 252 259 Contract No NAS3 19406 

The desire to establish an efficient Energy Conversion System to 
uhli/e the fossil fuel of the hmne coel htt produced many 
candidate systems A comparative technical economic evaluation was 
peitoimed on the seven most attractive advanced energy conversion 
systems The evaluation maintains a cycle to cycle consistency in 
both peitormence and economic projections The technical infoima 
tion base can lie employed to make program decisions regarding the 
most attractive concept A tefeience steam powei plant was analyred 
to the same detail and. under the same ground rules, was used as a 
comparison hase. The power plants were all designed to utilize coal 
or coal derived tuels and were targeted to meet an environmental 
standaid The systems eveluated were two advanced steam systems a 
potassium fri|ijtin.g cycle a closed cycle helium system, two open 
cycle gas turbine combined cycles, aim an open cycle MHD system 

(Author ) 


A78-63489 * Dendritic web silicon for solar cell application. 

R. G Seidenslicker (Wostinghouse Research laboratories. Pittsburgh. 
Pal In Materials and energy; Selected topics. (A78 53487 24 441 
Amsterdam. North-Holland Publishing Co.. 1977, p. 17 22. 18 lets. 
USA F supported reseated; Contracts No NAS3 18034; No NAS3 
19439 

The dendritic web process lor growing long thin ribbon crystals 
of silicon and other semiconductors is described Growth is initiated 
from a thin wirehkr dendrite seed which is brought into contact w*th 
the melt surface. Initially, the seed grows laterally lo hum a button 
at the melt surface, when the seed *s wirhdiawn needleltke dendrites 
propagate fiom each end of the button into tlx- melt, and the web 
(ortmn nt the crystal is hunted by the solidification ol the liquid 
film sopiiorterl by the button and the bounding dendrites Apjiaratus 
used lor derxfiitx web growth, material characteristics, and tlxr two 
distinctly different mechanisms involved in the growth ol a Single 
crystal ate examined. The jxntntmance of sola* cells fabricated bom 
dend'ihc web matena! it >nd*cti*igu'ihable from the performance ol 
edit fabricated from Caochralski grown material. M.l. 


45 ENVIRONMENT POLLUTION 

Indudea air, nciee, thermal and water pollution, environ- 
ment monitoring, md contamination control. 


A71168M • 0 OloM m e a euta m a nti ot gaceoua md mroml 
tPflM ifMotM hi tilt upper tropopNn md towwr MfiMpNiv from 

4a8y Wlkti of 747 aMiner*. 7. J. Perkim (NASA, LnA Reaearch 
Center, Cleveland. Ohiol. AOU, AIAA. md AMS, Joint Sympeiium 
on Nonurbm Tropotpim a. Uitmi Seech, Ft*., Nov. 10-12, 1970, 
Faptt. 17 p. 8 raft. 

A daacription It grvan ot the NASA Global Atmoepheric 
Sampling Program (GASPI. taking into account the onboard tyatam 
which oollacti atmotpharic data automatically, tha exteniive at mo 
apftarie meaaurement capability, and tha data handling md dlttribu- 
tlon procadura. 6ASP war implamamad to aaaaat tha environmental 
npect of aircraft axhauat amiuiont Hi tha uppar tropoaphara and 
lower atratoaphara. Global air quality data ara to ba obtainad for a 
period of fiye to tan yeart. Maa tu r ama ntt of poilutanta not ralatad to 
aircraft axhauat emlnioni. tuch aa chlorofluoromathanaa. ara now 
included. GASP ayatama ara operating on a United Alrtinea 747, two 
Pan Am 747a, and a Oantaa Airaaayt of Auxtralia 747. Real-time, 
in-aitu maaauramenti ara conducted of ozone, water vapor, carbon 
monoxide, and oxidea of nitrogen. CNoroflooromethanea ara mea- 
aurad by laboratory analyaia. Typical GASP data chow trgmficant 
chan gee in ozone, carbon monoxide, and water vapor ralatad to 
croningi ot tha tropopauw. G.R. 
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46 GEOPHYSICS 

include* earonomy; upper end lower «tmo*ph*r* Itudw* 
iooorpheric end megnatotphetic phytic*: end gaomagnot lim . 
For tpece redietion tee 93 Sptc o MKMik 


N76-1S6S6*# Notional A ero na u ti c* end Space AdmmwtrMion 
Learie Wooootch Center. Oeve l end, Ohio 

AM ANAl\«8 OS TMI FfMT TWO VI AM OS MASS' 
DATA 

J 0 HoMemen. 0 0 Naetrom I Control Oete Carp . MmoeepaNe. 
Meet), end S 0 Felecner (After* Unit. N V) 1977 10 p 

reft S reeemed el 4th Joint Coni on Son el np ot Environmental 
Sofluttnt* New Orleane. la . 6-11 Nov. 1677; aponeorod toy 
Am Cham Soc 

(NASA TM-73S17. E-94061 Avan NTI8 MC A02/MF AO I 
CSCL04A 

OwinhuMina ot mean stone lovaft hem the Siet tare yean 
ol dau hem the NASA Global Atmoephenc Sampling Program 
(GASP) thow epatial and temporal venation* m ag r ee m e nt with 
prevtout mee e ur ema.it* The etanderd deviation* ol the** 
dwtrftution* reflect the large natural variability el oaena lev e l * 
m the attitude range ot the GASP meeeuremente Monthly mean 
level* el utena bc..rw the tropopauee ehew an annual cyd* 
with a eprmg menmum which •* b elieved to reeull hem tranaport 
hem the et m toaphere Corrala ti ena d otane with inde p endent 
meteorelogrcal poram«t*r«. and metee r elegi ta l parameter* 
obt a ined by the GASP tytt»n* thow that due tranaport occur* 
pnmai Jy through cydbgonOM at mid-iatitud**. Author 


N 76-13670*1 Nettonel Aeronau ti c* end Spec* Admmretrotu, . 
Lewi* fl eeeerth Center. Oeve l end. Ohio 

•UMAL 8SN6INO OS OASSOVS AMO A6NOAOL TAACfl 
SSCCISS WSINO ALfTOMATIO INSTNUM6MTATION ON 
747 IWUMM 

Porter J Fortune and Leonida* C Pepathako* 1677 11 p 

reft Prevented at 4th Joint Cord on S en * mg o I Environmental 
Pollutant*. New Orteen*. La. 6-11 Nov 1S77 
INASA-TM 73610. £93961 Avan NTIS HC A02/MF A01 
CSCL 04A 

The Global Atmoephe n c Sampling Program (GASP) by NASA 
» collecting and enacting data on geeoou* end aeroeo I trace 
epeciet m the upper tropoapher* and lower etreteaphar* 
Me e eur ementv are obtained horn automated tyttema metalled 
on tour 747 airliner* flying global a* route* Advance* war* 
mad* m airborne tempting mat ru mentation Improved motru- 
ment* end anaiytit technique* are p ro vi ding an enpandmg data 
baa* for trace apacw* mdudmg orone carbon mono i d*, water 
v*po>. condeneation nucler and me** concentration* of tuffate* 
and nitrate* Swnulteneou* me a aur e men t * of *ev*ral tiace tpacret 
obtained frequently can be uaed to umquofy identify th* ion* 
of the an maw a* bemg typ<*lty tropoephenc or Mretoaphenc 
A quantitative undervtandmg of th* no p otphonc at-etoephenc 
atchanga pro c e aae* lead* to better knowledge of the atmoaphenc 
impact of pobution through th* development of improved 
aimulation model* of th* atmu*ph*r* Author 


A7S 24S93 * • Owcnptton and review ot dobel meature- 
menti of atmoqiheric tpeciat from GASP. 0. J Gauntrwr, J. 0 
Hoidaman, D, Bnahl, *nd F. M. Human.* (NASA. Lvwu R*t#»rch 
Cantar, Cleveland, Ohio). ASTM. AMS, AKA . tPA. Inter nation*/ 
O'one Inttitulr, N9S, end NOAA, Conference On An Ouelity 
Meteorology end Atmoephenc Orone, Boulder, Cob., July 31-Aug. 
6, 197 7, fapw. 24 p 9 raft 

A large rolamr ol atmotphtric crxutituent data it b*mg 
coilactad m tha global aulanes by ipacially equipped B 747 aircraft. 
Thu NASA Piogram alto obtain* dar* from th* timila" equipped 
NASA CV 990 auciatt during dedicated flight! loch at a recent near 
pole to pol* latitude survey rmtuon Aaroiol com pout ion data ara 
alto coilactad w-th a NASA F 106 aircraft Present maaturamentt 
include oiona, cartoon monomde. watar vapor, aaroiol and condense- 
non nucla' n umtoei dent.liei. sulphate! mtratat. and tha chloro 
fluorom.thaiat. Meteorological and fUght par ama tart are alto ra- 


eofdad for uw In dot* analyte. Th* praaant aircraft oparatront obtain 
data batvrean 6 and 116 km Item 66 dag N between Europe and th* 
North Pacific, and Item 23 dag S over South America and 42 dagS 
over New Zealand. Typical connituent data from tha aircraft 
operation* during th* lint on* and a nail year* art pretantad. 
(mini mentation u ditcuited (Author i 


A7S-24S64 • 0 Awwof p barft otona ma af uia m a u tt mada from 
6-747 arrtlnan • Spring 1S7S. P. 0. Falconer, A. 0. Taylor (NOAA. 
Air Ratoureas Labor atone*. Silver Spring. Md.l. and J. 0. Hokleman 
(NASA, Lewi* Rwaarch Omar. Cleveland, Ohio). IAMAP, WUO. 
end I AO A, Joint Sy m po ekr m on Atmoepheric Orone, Dretden, Eat t 
Germany. Aug. 9-17, 1976, Piper. 29 p. 

Atmotphtri c ofon* in th* upper tropotphar* and lower ttrato 
rpher* north of th* equator ha* bean rtgittarad aboard two 
oommtrciol B-747 airtinart during tha Spring ol 1976. Thrt monitor- 
ing i« port of t much brooder and continuing proftet developed by 
NASA and knotzn a* th* Global Atmotphenc Sampling Program 
(GASS). Additional flight and meteorological condition* htv* aiko 
been automatically recorded on board concurrent with th* oron* 
measurement* lnd*p*nd*ntly-d*riv*d troporauM prwaur* iiitorm*- 
••on wai *v*il*bl* from NMC data archive! and war used to idantify 
ttrMotpharK and tropospheric fight. The compoaitt ozone, flight 
and mataorotogical data art reported for taiectad data* in March, 
April, and May. Attention u drawn pamcularty to th* vertical 
profit** of atmospheric ozone mixing ratio a* a function of both 
dntanc* from th* tropoptu** and curvature of th* itraamlina*. Tha 
GASP obwrvetwni tuggrit that ozone level i typical of tha lower 
met orphan are often embedded in the upper tropoiphere. pnrtci 
pally during occatrons when cyclonic wind curvatur* wa* noted. 

(Author) 


N7S-23d46*| Control Oat* Corp . Mmnoapoiie. Minn Research 

Ow 

VARIA6IUTV OS OZONE NEAR THE TROPOPAUSC FROM 
OA6P DATA Raaaaieh Hap* et 

G 0 Nootrom 14 Apr 1 97| 60 p ref* 

(Comrect NAS3 2O01II 

(NA6A-CR- 1 36406 RR-K Avail NTIS HC A03/MF A01 CSCL 
04A 

Th* fuel 22 month* of otona data from th* Global Atmet 
phone Sampling Progrtm or* summarized Venation* m spec* 
and tun* wort saammad at needy ail scale permitted by th* 
data Cate etudw* in th* tropic* suggest that local ozone maxima 
may be found in or n**r clouds Preliminary tea tonal mean 
map* of ozone during spring are 0 resented for the Northern 
Hamiaphaf* In th* tropotphar* over th* l.'mtod State* during 
summer there n a diet met midcont mantel ozone moaimum Thor* 
it a diurnal venation in oron* m the upper tropotphar* and th* 
dally rang* r* about 6 ppbv Correlation* between ozone and 
other yoneble* are given for the eynopnc-ecaie and on § 
henuephenc teal* The potafti* bearing of that* result* on ozone 
transport computation* r» dtacustod Author 


A763S836 * M**lr*m*nt of troporpher* 300 nm tolar 

uftzevroiat flu* lot detarmmation of 0/10/ photoproduction rat*. B 
Sellar! and F A Hamer (Paramatrrct, Inc., Waltham. Man ).Jounul 
ol the Atmotplwrn Sciences, vol 36, May 1978, p 912 918 23 reft 
Rat aarch tupportad toy tha Georgia Inttitutr ol Technology; NSF 

Gram No ENV 7623802 Contract* No. N000I4-73-C0318. No 
NAS3-20472. 

Th* tropotphar « importance of th* OH tadreat, and *h* reaction 
•Cham* that lead* to it* formation, are now being widely invest! 
gated Czsrw phoioivui at wavelength! no gr star than 318 nm 
produce! 0(101. a imali Section ol which then react! with wsttt 
sapor to yield OH. Although experimental data are available for th* 
01101 quantum yre'd. a* well at the 03 aiitorption crow taction, ail 
prar iouI Bopotpherc photoehemicd model! have had to ue 
•haoratrcal calculation! to determine the UV flux O'tcuued in tr> 
paper pa aircraft tpectral mealuramanb of the lolat UV flux at two 
attitude* - 2 and 6 km. Theta reaultt base been compared with throe 


theoretical approaches. The manured experimental ftux« have been 
combined here with recent quantum yield data to calculate the 
0(10) photoproduction rate for various albedo value*. Thb rate it 
larger than that used in model! by about a (actor of 2 for reaaonable 
valuet of assumed albedo. (Author ) 


A7M17B8 * Experiments on whistler wave filamentabon 

and VLF hiss in a laboratory plasma. R. L. Stenzel (TRW Oelense 
and Space Systems Group, Redondo Beach; California, Univerti.y. 
Los Angeles, Calif ). (European Physical Society. IUPAP. IIRSI. and 
Sod*ti franatse de Physktue. International Congress on Waves and 
Instabilities in Plasmas, 3rd. Palmseau, Essonne, France. June 37 July 
f, 19771 Journal Jc Physique, voi. 38, Dec. 1977, Supplement, p. 
C8 89 to C6 102 33 refs. Research supported by TRW Independent 
Research and Development Funds; Contracts No. NAS3-1I75; No. 
NASW2953 

With the development of a large magnetized plasma source it has 
become possible to investigate space plasma physics problems in the 
laboratory. First, the nonlinear effects associated with the excitation 
of a large amplitude whistler wave have been explored. It is found 
that the radiation pressure of the wave and thermal effects give rise 
to a field aligned density depression in which the wave becomes 
completely trapped. Hyperfine filaments with diameters small 
compated with the parallel wavelength are observed Second, the 
stability of oblique whistler waves in the presence ol an electron 
beam has been studied A broadband whistler instability is observed 
and identified as a Cherenkov interaction between beam electrons 
and whistleis propagating near the resonance cone. These observa 
tiens confiim the present model for the generation of VLF hiss in 
the aurora. (Author) 
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47 METEOROLOGY AND CLIMATOLOGY 

Includes weather forecasting and modification. 


N7E-178ER*# National Aeronautics and Space Adminietratlon 
Law it Reeearch Center. Cteve'and Ohio 

AUTOMATED METEOROLOGICAL DATA PROM COM- 
MERCIAL AIRCRAFT VIA SATELLITE: PRESENT EXPERI- 
ENCE ANO FUTURE IMPLICATIONS 

Robert Stamberg 1978 7 p raft Presented at Intern Coni, 
on Maritime and Aaron Satellite Commun and Navigation, 
London. 7-10 Mar. 1978: sponsored by Institution of Elac. Eng. 
(NASA TM 73750; E 9323) Avail: NTIS HC A02/MF A01 
CSCL 048 

A low-cost communications system to provide meteorological 
data from commercial aircraft, in neat real-time, on a biHy 
automated basis has been developed The complete system 
including the low profile antenna and all installation hardware 
weighs 34 kg The prototype system was installed on a 8-747 
aircraft and provided meteorological data (wind angle and velocity, 
temperature, altitude and position as a function of time) on a 
fully automated basis The results were exceptional This 
concept is espected to have important implications for operational 
meteorology and auline route forecasting Author 


A7S-42962 * t Cloud affects on middle ultraviolet global 
radiation. J. Borkowski (Warsrawe, Uniwersytat, Warsaw, Poland), 
A.-T. Chai (NASA. Lewis Research Center. Cleveland. Ohio). T. Mo 
(NASA. Goddard Institute for Specs Studies. New York, N.Y.). and 
A. E. 0. Green (Florida, University, Gainesville. Fla ). Act a Geo 
physics Polonies . vol. 26, no. 4, 1977, p. 287- 301. 16 refs. Research 
supported by the U.S. Department of Transportation. 

An Eppley radiometer end a Robertson-Berger sunburn meter 
are employed along with an all-sky camera setup to study cloud 
effects on middle ultraviolet global radiation at the ground level. 
Sr-miempirical actuations to allow for cloud effects presented in 
previous work an compared with the experimental data. The study 
suggests a means of defining eigenvectors of cloud patterns and 
cor relating them with the radiation at the grouad level . (Author ) 


N79-19710*f National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland. Ohio. 

PHOTOVOLTAIC REMOTE INSTRUMENT APPLICATIONS: 
ASSESSMENT OF THE NEAR-TERM MARKET 

Louis Roaenblum. Larry R Scudder. William A. Poley. and William 
J Bifano Dec 1977 19 p refs 
(Contract £(49 26110221 

(NASA-TM 73881; DOE/NASA/ 1022-77/24: £ 9492) Avail 
NTIS HC A02/MF A01 CSCL 148 

A preliminary assessment of the near term market for 
photovoltaic remote instrument applications is presented Among 
the potential users, two market sectors are considered government 
end private However, the majority of the remote systems studied 
are operated by or for the federal, state, nr local governments 
Environmental momtonng and surveillance remote instrument 
systems are discussed Based on information obtained in this 
preliminary market survey, a domestic, civilian market of at least 
1 3 MW sub pk is forecast for remote instrument systems This 
estimate is exclusive of several potentially large scale markets 
for lemote instruments which are identified but for which no 
hard data is available. Author 


A78-14581 • Models tor some aspects of atmospheric voi 

tices. R G Dursslci (NASA, Lewis Research Centei, Cleveland, 
Ohio). JoiiiiM 1 ol the Atmospheric Sciences, vol. 34, Oct. 1977, p. 
1502 1517 31 i-ty 

A fi n-t lonli-cs adiabatic, model is used to study the giowtb of 
random vortices m an atmosphere with buoyant instability and 
vertical wind shear, taking account ot the effects of axial drag, heat 
transfi't and precipitation induced downdrafts It is found that 
downdiafts of tornadic magnitude nia\ occur in negatively buoyant 
columns The radial inflow velocity resumed tu maintain a given 
maximum tangential velocity n a toinasio is tfeteimined by using a 
tuunilent vortex model. A tomasfo msxfel which involves a lotating 
patent s loud as well as buoyancy and precipitation effects is also 
discussed. B.J. 


48 OCEANOGRAPHY 
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Includes biological, dynamic and physical oceanography; 
and marine resources. 


A78-47223 * Numerical computation of three-dimensional 

circulation in Lake Erie - A comperison of a free-surfece model and a 
rigid-lid model. Y P. Sheng, W. Lick (Case Western Reserve 
University. Cleveland. Ohio). R. T, Gedney, and F B. Molls (NASA. 
Lewis Research Center, Cleveland, Ohio). Journal of Physical 
Oceanography, vol. 8, July !978, p. 713 727. 23 refs. Research 
supported by the U.S. Environmental Protection Agency. 
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51 LIFE SCIENCES (GENERAL) 

Includes genetics. 


N78-22818*# National Aeronautic* and Space Administration. 
Lewi* Re s e ar ch Center. Cleveland. Ohio. 

TNI UK Of AN ION-MAM SOURCS TS ALTCR TNI 
SUMAC! MORPHOLOGY OF SfCLOOICAl IMPLANT 
MAT! RIALS 

A. J. Waigand 1978 28 p reft Pr e a ented at Soe lor Biomater. 
Coot. San Anionic.. 29 Apr • 2 May 1978 
(NASA-TM-78861 : E-9873) Avnil: NTIS HC A03/MF A01 
C8CL06C 

An electron bombardment, ion thruster urea used aa a 
neutratiiad-ion beam sputtering source to texture the surfaces 
of biological implant material* Scanning ele c t ro n microscopy eras 
used to determine surface morphology changes of afl materials 
after ion-taxturing. Electron spectroscopy for chemical analytia 
was used to determine the effects of ion texturing on the surface 
chemical composition of some polymers liquid contact angle 
data were obtained for ion textured and untextured polymer 
samples. Results of tensile end fatigue tests of ion-textured metal 
alloys are presented. Preliminary data of tissue response to ion 
textured surfaces of some metals, polytetrafluoroethylene. alumina, 
and segmented polyurethane were obtained. Author 


N79-31880*f National Aeronautics and Space Administration, 
lewis Research Canter. Cleveland. Ohio. 

OINITAl ENHANCEMENT OF COMPUTERIZED AXIAL 
TOMOGRAMS 

Ernest Roberts. Jr. 1978 6 p refs Presented at the Sth 

Ann. Computers in Cardiology Cord , Stanford. Calif.. 12-14 Sep. 
1978: cosponsored by IEEE. NIH. and Stanford Univ. School of 
Med 

(NASA-TM-78974; E-97481 Avail: NTIS HC A02/MF A01 
CSCL 06E 

A systematic evaluation was conducted of certain digital 
image enhancement techniques performed in image space Three 
types of images were used, computer generated phantoms, 
tomograms of a synthetic phantom, and axial tomograms of 
human anatomy containing images of lesions, artificially introduced 
into the tomograms. Several types of smoothing, sharpening, 
and histogram modification were explored. It was concluded 
that the most useful enhancement techniques are a selective 
smoothing of singular picture elements, combined with contrast 
manipulation The most useful tool in applying these techniques 
is the gray-scale histogram. LS. 


N 78- 18872*1 Casa Western Reserve Univ.. Cleveland. Ohio. 
Dept, of Biomedical Engineering. 

EFFECT OF SUMAC! TEXTURE RV ION REAM SPUTTER- 
•NO ON IMPLANT RIOCOMPAT1RIUTY AND SOFT TISSUE 
ATTACHMENT Annual Report 

Donald F. Gibbons Dec. 1977 18 p refs 
(Grant NsG-3126) 

(NASA-CR- 135311; AR-1) Avail: NTIS HCA02/MF A01 CSCL 

oec 

The objectives in this report were to use the ion beam 
sputtering technique to produce surface textures on polymers, 
metals, and ceramics. The morphology of the texture was altered 
by varying both the width and depth of the square pits which 
were formed by ion beam erosion. The width of the ribs separating 
the pits were defined by the mask used to produce the texture 
The area of the surface containing pits varies as the width was 
changed. The biological pa.ameters used to evaluate the biological 
response to the texture were: (1) fibrous capsule and in- 
flammatory response in subcutaneous soft tissue: 121 strength 
of the mechanical attachment of the textured surface by the 
soft tissue; and (3) morphology of the epidermal layer interfacing 
the textured surface of percutaneous connector*. Because the 
sputter yield on teflon ribs was approximately sn order of 
magnitude larger than any other material the majority of the 
measurements presented in the report were obtained with 
teflon. Author 


52 AEROSPACE MEDICINE 


Includes physiological (actors; biological effects of radia- 
tion; and weightlessness. 


W78-I47T3* National Aeronautics and Space Administration. 

Lewis Research Center. Cleveland. Ohio 

TIMUE MACERATING INSTRUMENT Patent 

Edward F. Baehi and James E Burnett, inventors (to NASA) 

Issued 0 Dec 1977 4 p Filed IS Apr 1976 Supersedes 

N76 23937 (14 14. p 1936) 

(NASA-Case LEW 12668-1: US Patent-4.061.146: 

US Patent Appt-SN 677353 US Patent-Qass- 128-30S) Avail 
US Patent Office CSCL 068 

A surgical tissue macerating and removal tool is described 
which has a rotating rod with a cutting member at one end 
and which is disposed in a tube which is then contained in an 
extension ol the tool handle A frusto- conical member extends 
into the extension at the cutter member end of the rotating rod 
with its small end engaging the tube. The portion of the 
frusto-comcal member outside of the extension forms a tissue 
engaging member and may be cut off at an angle to the axis 
of the rod to form a tissue engaging edge Apertures ace provided 
in the extension adiacent the frusto-concial member so that 
treatment fluid supplied in the annular space between the tube 
and the extension may flow to tha operative site An aperture 
IS provided in the frustoconical member between the extensron 
and the tube so that fluid may also flow into the tube where it 
mixes with macerated tissue being directed through an aperture 
in the tube to a passageway which may have suction applied 
to help remove macerated material 

Official Gazette of the U S. Patent Office 


N7R-207B6*# National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland Ohio. 

TOXIC SUBSTANCES ALERT PROGRAM 
Thomas L Junod Jan 1978 287 p mis Revised 
INASA-TM- 73866; E 94561 Avail: NTIS HC A13/MF A01 
CSCL 06T 

A toxicity profile is provided, of 187 toxic subetencee 
procured by NASA Lewis Research Canter during a 3 1/2 year 
period, including 27 known or suspected carcinogens. The goal 
of the program is to assure that tha center’s health and safety 
personnel are aware of the procurement and use of toxic 
substances snd to alert and inform tha users of these materials 
as lo the toxic chaiactenstics and the control measures needed 
to ensure their sefe use The program also provides s continuing 
record of the toxic substances procured, who procured them, 
what other toxic substances the user hat obtained m tlx past, 
and where similar materials have been used elsewhere at the 
cental Author 
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54 MAN/SYSTEM TECHNOLOGY 
AND LIFE SUPPORT 

Includes human engineering; biotechnology; and space suits 
and protective clothing. 


N78-24907*f National Aeronautics and Space Administration, 
lawia Research Center. Cleveland. Ohio. 

E8CORT: A DATA ACQUISITION ANO DISPLAY SYSTEM 
TO SUPPORT RESEARCH TESTING 
Robert L Miller 1978 tO p Presented at Electro 1978. 
Boston. 23-26 May 1978: sponsored by IEEE 
(NASA-TM-78909; E-9844) Avail: NTIS HC A02/MF A01 
CSCL 098 

Primarily designed to acquire data at steady state test 
conditions, the system can also monitor slow transients such as 
those generated in moving to a new test condition The system 
configuration makes use of a microcomputer at the test site 
which acts as a communications multiplexer between the 
measurement and display devices end a centrally located 
minicomputer A variety of measurement and display devices 
are supported using s modular approach This allows each system 
to be configured with the proper combination of devices to meet 
the specific test requirements, while still leaving the option to 
add special interfaces when needed Centralization ol the 
minicomputer improves utilisation through sharing The creation 
of a pool of minis to provide date acquisition ana display services 
to s variable number of running tests also offers other important 
advantages. Author 
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60 COMPUTER OPERATIONS 
AND HARDWARE 

Includes computer graphics end deta processing. 

For components see 33 Electronics and Elactrkal Engineer- 
ing. 


N79-23761*y National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland Ohio 

A DATA ACQUISITION AND HANDLING SYSTEM PON THE 
MEASUREMENT OP RADIAL PLASMA TRANSPORT 
RATES 

W M Krawczonek. C E. Boyd (Te« Uniy . Austin). J Y. Hong 
(Tea Uniy . Austin), and E J. Powers (Tea Umv . Austin) 1977 
107 p refs Presented at Symp on Eng Aspects of Fusion 
Res . Knoxville. Tenn . 25-28 Oct 1977 

(NASA-TM 788491 Avail; NTIS HC A08/MF A01 CSCL 096 
A system which allows the transfer of eapenmental data 
from one or more transient recorders to a digital computer the 
entry of calibration data and the entry of archival date is described 
The overall approach is discussed and illustrated in detail 

Author 


A 78-37685 * # Escort ■ A data acquisition and display system 
to support research testing R. L. Miller (NASA. Lewis Research 
Center, Cleveland, Ohio). Institute of Electrical end Electronics 
Engineers, ELECTRO '78 Conference, Boston, Mass., May 23-25, 
1978, Paoer. 10 p. 

1 A combination of a central minicomputer and test-site micro- 

computers has been adopted to provide on-line data acquisition and 

I _ display service for a large number of different research programs. By 

integrating the data acquisition and recording functions in the 
minicomputer/microcomputer system, rapidly updated displays of 
selected data in terms of engineering units may be obtained. The 
system described here is primarily designed for steady-state test 
conditions, but may also provide data on slow transients associated 
with changing experimental conditions. Application of the system to 
full-scale jet engine tests, ion thruster assessments and anechoic 
chamber analyses are mentioned. J.M.8. 





A 
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61 COMPUTER PROGRAMMING 
AND SOFTWARE 

Includes computer programs, routines, and algorithms. 


N7S-1074G*f National Aeronautics and Space Administration. 
Lewis Rese ar ch Center. Cleveland. Ohio. 

IWn OUIM MM SFTRAN/MO 

Theodora E. Fa sci st and William F. Ford Oct. 1977 SI p ref 
(NASA-TP-100S: E-9264) Avail: NTIS HC A04/MF AOI CSCL 
099 

Extension and improvements made to SFTRAN. a structured- 
programming language ate discussed. This improved language is 
implemented as a precompiler that translates from SFTRAN to 
FORTRAN. The SFTRAN language and its use era described 
Tune-Sharing System (TSS) command procedures were implemen- 
ted that eliminate the complications of dealing with extra Was 
and processing stops which the use of a precompiler would 
otherwise require. These command procedures are described and 
their use is illustrated by examples. Author 


M79-1S729*| National Aeronautics and Space Administration 
lewis Research Center. Cleveland. Ohio. 

AN AUTOMATED PROCEDURE FOR CALCULATING 
SYSTEM MATRICES FROM PERTURBATION DATA 
GENERATED BY AN EAI PACER ANO 100 HYBRID 
COMPUTER SYSTEM 

Edward J. Milner and Susan M. Krosel Dec. 1977 44 p 
(NASA-TM-73869; E-946SI Avail: NTIS HC A03/MF AOI 
CSCL 099 

Techniques ere presented for determining the elements of 
the A. 9. C. and 0 state variable matrices for systems simulated 
on an EAI Pacer 100 hybrid computer An automated procedure 
systematically generates disturbance data necessary to linearize 
the simulation model and stores these data on a floppy disk. A 
separate digital program verifies this data, calculates the elements 
of the system matrices, and prints these matrices appropriately 
labeled. The partial derivatives forming the elements of the state 
variable matrices are approximated by fmita difference calcula- 
tions. Author 


N79- 17724*| National Aeronautics and Space Administration. 
Lewis R e s e a rch Center. Cleveland. Ohio. 

COMPUTER PROGRAM FOR CALCULATION OF COMPLEX 
CHEMICAL EQUILIBRIUM COMPOSITIONS. ROCKET 
PERFORMANCE. INODE NT ANO REFLECTED SMOCKS. 
ANO CHAPMAN-JOUGUET DETONATIONS 

Sanford Gordon and Bonnie J. McBride Mar. 1979 145 p 

refs Revised 

(NASA-SP-273) Avail: NTIS HC A07/MF AOI CSCL 09B 
A detailed description of the aquations and computer program 
for computations involving chemical equilibria in complex systems 
is given. A free-energy minimization technique is used. The 
program permits calculations such as (1) chemical equilibrium 
lor assigned thermodynamic states (T.PI. (H.P). IS.P). (T.V). (U.V). 
or IS.V). (21 theoretical rocket performance for both equilibrium 
and frozen compositions during expansion, (3) incident and 
reflected shock properties, and (4) Chapman - Jouguet detonation 
properties The program considers condensed species as wall as 
gaseous species. Author 


was available to batch and conve rs ational uaen of the UNI VAC 
1100 computer system. The SFTRAN language and Its use are 
described In addition, conversational timo-eharing system 
command subroutines warn Hnplsmontsd that siiminetsd the 
complications of dealing with earn Was and p r ocessing stops 
Him the use of a precompiler would otherwi se require. Those 
comm a nd subroutines are reported, and their use is illustrated 
by examples. Author 


N79-21791*| National Aeronautic* and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

FIOWNST: A COMPUTER PROGRAM FOR CALCULATING 

SECONDARY FLOW CONDITIONS IN A NETWORK OF 

TURBOMACHINSRV 

James R. Rosa Mar. 1979 68 p refs 

(NASA-TM-73774: E-95791 Avail: NTIS HC A04/MF AOI 

CSCL 099 

The program requires the network parameters, the flow 
component parameters, the reservoir conditions, and the gas 
properties as input. It will then calculate all unknown pressures 
and the mass flow rate in each flow component in the network. 
The program can treat networks containing up to fifty flow 
components and twenty-five unknown network pressures. The 
types of flow components that can be treated are face seals, 
narrow slots, and pipes. The program is written in both structured 
FORTRAN (SFTRAN) and FORTRAN 4. The program must be 
run in an interactive (conversational) mode. Author 


N7B-S0S02*# Booing Computer Services. Inc.. Seattle. Wash. 
Energy Te ch nology Applications Div 

A SIMULATION MOOEL FOR WIND ENERGY STORAGE 
SYSTEMS. VOLUME 1. TECHNICAL REPORT 

A. W. Warren. R. W. Edsinger. and V. K. Chan Aug. 1977 
101 p refs 

(Contracts NAS3-2039S; EI49-28I-1026) 

(NASA-CR- 135293: BCS-401 80 - I Vol- 1 : CONS-038-6- 1 ) Avail: 
NTIS HC A08/MF AOI CSCL 099 

A comprehensive computer program for the modeling of wind 
energy and storage systems utilizing any combination of five 
types of storage (pumped hydro, battery, thermal, flywheel and 
pneumatic) was developed. The level of detail of Simulation Modal 
for Wind Energy Storage (SIMWEST) it consistent with ■ role 
of evaluating the economic feasibility as well as the general 
performance of wind energy systems. The software package 
consists of two basic programs and a library of syttem. 
environmental, and load components The first program is a 
precompiler which generates computer models (in FORTRAN) of 
complex wind source storage application systems, from user 
specifications using the respective library components. The second 
program provides the techno-economic system analysis with the 
respe ct ive I/O. the integration of systems dynamics, and the 
iteration for conveyance of variables. SIMWEST program, at 
described, runs on the UNIVAC 1 100 series computers. Author 


N79-MG0S*! National Aeronautics and Space Administration. 
Lewis R asa ar c h Canter. Cleveland. Ohio. 

USSR'S GUIDE TO SFTRAN/ 1100 

William F. Fold and Theodora E. F esiler Apr. 1979 44 p 

(NASA- TP-1200; E-944S) Avail. NTIS HC A03/MF AOI CSCL 

000 

Extensions and improvements were made to SFTRAN. a 
structured programming language. This language was i mpl emen t ed 
as a precompiler that translates from SFTRAN to FORTRAN. It 


M i •* » 1 


M3N-MN0S*# Boeing Computer Services. Inc . Seattle. Wc*n. 
Energy Technology Application* Oiv 

A SIMULATION (BOOSl PON WIND SIMNOV STONAOI 
SYSTEMS VOLUME 2: OP* NATION MANUAL Wnal 

A. W. Warren. N. W. Edstnger. end J. 0. Burroughs Aug. 1S77 
431 p reft 3 Vol 

(Oontracte NAS3-203S5: E<4B-2BM02*f 

(NASA-CR- 135284. BCS-40l80-2-Vol-2: C0NS-0386-2I Avail: 
NTIS HC A1B/MF A01 CSCL OBB 

A comprehensive computer program (SIMWEST) dev sloped 
tor the modeling of wind energy/ storage systems utditing any 
combination of five types of storage (pumped hydro, battery, 
thermal, flywheel, and pneumatic) is de sc r i bed. Features of the 
program include: a precompiler which generates computer models 
(in FORTRAN) of comples wind source/storage/ application 
cystoma, from user specifications uamg the respective Hbrary 
components: a program which provides the techno-economic 
system analysis with the respective I/O the integration of system 
dynamics and the iteration for conveyance of var ia bl es : and 
capability to evaluate economic feasibility as wall as general 
performance of wind energy systems The SIMWEST operation 
manual is presented end the usage of the SIMWEST program 
and the design of the library components are, described A number 
of example simulations intended to familiarise the user with the 
program's operation it given along with a listing of each SIMWEST 
library subroutine . Author 


NTS- 20S04*f Boeing Computer Services. Inc.. Seattle. Wash. 
Energy Technology Application! Oiv 

A SIMULATION MOOEL FOR WIND CNENOV STONAOE 
SYSTEMS. VOLUME 3: PROGRAM DESCRIPTIONS 

Final R epo rt 

A. W. Warren. R W Edsmger, and J 0 Burroughs Aug. 1977 
234 p 3 Vol 

(Contracts NAS3 20386 £(48-28)1026) 

(NASA-CR- 135285: SCS-40180-3-Vot 3; C0NS-0385-3) Avail: 
NTIS HCA11/MFA01 CSCL 09B 

Progrsm descriptions, flow charts, and program listings for 
the SIMWEST model generation progrsm. the simulation progrsm. 
the hie maintenance program, and the printer plotter program 
are given Author 


168 

63 CYBERNETICS 


Includes feedback end control theory. 

For related information tee alto 54 Mtn/Syttom Technol- 
ogy mid Life Support 


A78-23S08 * Solution of transient optimization problems 

by using an algorithm based on nonlinear p rogr a mming. F. Ter an 
(NASA, Lewis Research Canter, Cleveland, Ohio). In: Joint Auto- 
matic Control Conference, San Francisco. Calif.. June 22-24, 1977, 
Proceedings. Volume 2. (A78-23861 00-63) New York. Institute of 
Electrical and Electronics Engineers, Inc., 1977, p. 1649-1660 11 
refs. 

A new algorithm is presented for solution of dynamic optimiza- 
tion problems which are nonlinear in the state variables and linear in 
the control variables. It is shown that the optimal control is 
bang-bang. A nominal bang-bang solution it fount, srfiich satisfies the 
system equations and constraints, and influence functions are 
generated which check the optimality of the solution. Nonlinear 
optimization (gradient search) techniques are used to find the 
optimal solution. The algorithm is used to find a minimum time 
acceleration for a turbofan engine. (Author) 


64 NUMERICAL ANALYSIS 


Include iteration, difference equations, and numerical 
approximation. 


A 79- 19304 • Diagonel dominance using function minimize- 

**on algorithms. 0. G. Lalninger (Toledo, University. Toledo. Ohio). 
In: Multivor table seehnologleal systems; International Symposium. 
4«h, Fredericton. New Brunswick. Cenede. July 4-8, 1977, Preprints. 
(A7B-16301 04-93) Oxford end New York, Pergamon Press, 1977, p. 
106-112. 16 reft Connect No. NAS3-17B29; Grent No. NiG-3063. 

A new epproeeb to the detign o( multivariable control tyttemt 
uelng the inverse Nyquist errey method it proposed. The technique 
utilize* e conjugate direction (unction minimiietion algorithm to 
echieve dominence over e *peci(ied frequency range by minimizing 
the retio of the moduli of the oft -diagonal term* to the moduli of the 
diagonal term of the inverse open loop tranifer function matrix. The 
technique it eaiily implemented in either a batch or interactive 
computer mode and will yield diagonal iretion whan previously 
kiggested methods fail. The proposed method has been successfully 
applied to detign e control system for a sixteenth order stats model 
of the F-100 turbofen engine with three inputs. (Author) 


! 
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65 STATISTICS AND PROBABILITY 

IndudM data sampling and smoothing; Monta Carlo 
method; and stochastic procassai 


N7t-1*7M*| National Aeronautics and Spaca Administration 
Law* Waa aaicti Cantor. Cleveland Ohio 

CHAIN POOLING MOOtUNG MUCTION M OiVILOPtO 
FM TMC STATISTICAL ANALYSIS Of A SOTOS BUSST 
PSOTCCTION CXSf SIMCNT 

Arthur 0 Hot m« Doc '977 60 p rata Praaantad at 137th 
Ann Mooting, of tha Am Statiat Aaaoc. Chicago. 16-16 Aug 
1677 

(NASA-TM 73674. E 64781 Avail NTIS MC A04/MF A01 
CSCL 1 JA 

At many at thraa Itaratad statistical modal dotation procadurat 
war* considarad for an experiment Population modal coefficients 
•vara choaan to aimulata a saturatad 2 to tha 4th powar aapanmant 
having an unfavorabla distribution of paiamatar valuos Using 
random numbar studios, thrsa modal sataction Stratsgias wars 
davalopsd. nsmsly. <11 a stratagy to ba usad in anticipstiori of 
la/ga coafficiants of variation approaimatsty 66 parcant. 131 a 
stratagy to h« suad m anticipation of small coafficiams of variation. 
4 parcant m lass and (31 a sacunty ragrat stratagy to ba uaad 
in tha abaanca of such prior knowledge Author 


A 76- 26377 * ft ‘Chain pooling' modal selectio n as davalopsd 

ter tha statistical analysis of a totes bum pro taction axparanant. A. 
G. Holms (NASA, Lawis Rasaarch Cantar. Cleveland, Ohio). 
American Stttittktl Association. Annual Meaning. 1 37th, Chicago. 
III.. Aug. 1*18, 1977, Pop* 60 p 16 rata. 

A statistical dacision procadurs cal lad chon pooling had basn 
davalopsd tor modai salaction in fitting tha rssulti of a twolevel 
fixed-effects full or fractional factorial experiment not having 
replication Tha basic stratagy includsd tha usa of ona nominal laval 
of significance for a praliminary fast and a sacond nominal laval of 
significanca for tha final last Tha subject hat baan reexamined from 
tha point of view of using at many as thraa successive statistical 
modal delation procadurat in fitting tha results of • tinglt axpari- 
mant. Tha investigation consisted of random numbar studies in- 
tended to simulate tha results of t proposed aircraft turbine-angina 
rotor-burtt-protection axparimant. As a conservative approach, popu- 
lation modal coafficiants wars chosen to represent a saturated 2 to 
tha 4th power axparimant with a distribution of parameter values 
unfavorabla to tha decision procadurat. Thraa model salaction 
strategies ware developed. (Author ) 






66 SYSTEMS ANALYSIS 


Indudet meth*matic*l modeling, network enelyiit; «nd 
operetioni reieerch. 


Neuonel Aeronaut** and Space Admtnietratton 
Uwt* Waiaarc n Center. O a eatand. Ohm. 

procsdurss son mum ration ano mouction op 

UMAR MOOS IS OP A TURROPAN SNOINC 

Kurt Seldnot and David S Cwyner Aug tS7S 46 p rale 
1NASA-TP-1261. t-6460) Avail NDS HCA03/MFA01 CSCL 
126 

A real time hybrid simulation of the Pratt 1 Whitney 
F100-PW-F100 turbofen angina waa u*ad for kneer-mode! 
generation The linear m odal e ware weed to analyta the effect 
of dwturbanoa* about en operating point on the dynamic 
performance of the engme. A procedure that dietutbe. aa tri pl e*, 
and record* the etate and control variable* wa* deve l oped. For 
large tyuom*. *uch am the F 100 engine, the etate vector a 
large end may contain high-frequency information not required 
for control The. reducing the full-etate to * reduced-order model 
mey be a practicable a p proach to amplifying the control deeig n . 
A reduction technique wa* developed to generate reduced-order 
model* Selected linear *nd nonlinear output remponae* to 
eahauetnoute are* and main -burner fuel flow dittuibance* are 
p recanted for companion. Author 


70 PHYSICS (GENERAL) 

For geophysics see 4$ Q tap h y otet for astrophysics net 90 
Altroptlytkt for tolar pftytrcs set fi? Soltr fihyt/a. 


NN-IIMf I Nil •on*> Aeronautics tod Space Administration 
Law* Reueetch Center Oeve>«nd Ohm 

OPTICAL AMO ILXCTIIICAL PROPERTIES OP ION MAM 
TUTUMIO AAPTON AND TEFLON 

M ic h ael J Munch and Jama* 8 Sovay 1877 16 p rah 

Pr ese nt ed at 24th Natl Vacuum Symp . totton. •- 1 1 Nov 1877; 
sponsored by Am Vacuum Soc 

(NASA TM 73778. £9328) Avail NTIS HC A02/MF A01 
CSCL I1G 

An al action bombardment ergon ton eoutce waa uaad to 
ton etch polyimida (Kapton) and Duortnatad ethyt en a. FEP (Tafteml 
Samplat o< polyimida and ESP snore aapocad to (08-101 kaV 
Ar ion* at ion currant dantitiat of (10-1/81 mA/aq cm tor 
venous anpoaura timaa Changes in tha optical and alac t ric a l 
propaitiaa of tha aamplaa wara uaad to charactoriia tha 
anpoaura Spactral reflectance and tranammanca maaauramanta 
wara maria batwaan 0 33 and 2 18 micron m uarng an mttgralmg 
aphara altar aach anpoaura From thaaa maaauramanta valuaa 
of aolai abao.-ptanca wara obtamad Total amittanca m aaaura m an t t 
wara atao racordad lor coma aamplaa Surfaca r a aiat ivity waa 
uaad to dalarmtna changaa in tha atacincal conductivity of tha 
atchad aamplaa A scanning alactron microacopa racordad aurfaca 
structure altar anpoaura Spactral optical data, reeretrdty 
maaauramanta calcufatad abaorptanca and amittanca measure- 
manta ara presented along with photomicrography of tha 
aurfaca atructuia for tha vanout anpoturaa to Ar tone Author 


N78 S2M8*F Sumach. Inc Marcus Hook. Pa 

8TUDV 08 DYNAMIC EMISSION SPECTRA PROM LURRI 
CANT FILMS IN AN f LASTOtfYDROOVNAMIC CONI AC I 
UMNO FOURIER TRANS F ORM 8PECTROSCOPV 
Final R apart. 1 Jan 1878 >1 Doc 1877 
J l Louti (Ranaaalaai Polytechnic Inst . Tioy. NY) 78 Aug 
1878 128 p telt 
I Contract NASS 197581 

(NASA CR 15*418) Avail NTIS HC A07/Mf AOI CSU 
20K 

Inflated amission spactia waia obtained ttnough a ilianiund 
window from lubncalmg fluids m an opeiar t aiidmu aleslnhy 
drodynamic contact and anatyrad by compsnso :■ wrih slain 
absorption spactia undar similar pressures Different loads slirar 
talas and tampaiatuiaa wara used Mot: of tha spectra 
aahibrtad polarisation chaiacieiiatics mdicatinu directional 
alignment of tha lubricant in tha CHO contact Among the Burls 
studied were a traction fluid an advanced ettet. amt thou 
matures a synthetic paraffin a naphthenic referrma fluid IN 1) 
both, near and containing t percent of p tnctesyf phosphate as 
an anti wear additive and a C ethei traction prapr'tier. 
found to be nearly proportional to mature composition foi tiecluin 
fluid and eslei muturas The anti wear additive reduced l act Km 
and huid temperature under lov. toeos but increased them under 
higher loads, giving use to formation of a friction polymer ORA 
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71 ACOUSTICS 

Includes sound generation, transmission, and attenuation. 
For noise pollution see 45 Environment Pollution. 


N79-13863*f National Aeronautics and Space Administration 
lewis Raaaarch Center. Cleveland. Ohio. 

NOISE OF DEFLECTOR* UNO FOR FLOW ATTACHMENT 
WITH STOL-OTW CONFIOURATIONE 

U. vondahn and 0 Groesbeck 1977 17 p refs Presented 

at 94th Meeting of Acoust. Soc. Am, Miami Beach. Fla.. 
13-1B Dec 1977 

(NASA-TM 73809: E-9392) Avail: NTIS HC A02/MF A01 
CSCL 20A 

Future STOL aircraft may utdae engine-over-the-wing 
installations in which the exhaust noules are located above and 
separated from the upper surface of the wing An asternal rot 
flow deflector can be used with such installations to provide 
flow attachment to the wing/flap surfaces for lift augmentation 
Deflector noise in the flyover plane mea s ured with several 
modal-acale nonfe/deflector/wing configurations is examined. The 
deflector-associated noise is correlated in terms of velocity and 
geometry parameters The data also indicate that the effective 
overall sound pressure level of the deflector-associated noise 
peaks in the forward quadrant near 40 deg from the inlet axis 

Author 


N 79-13964*1 National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

A PARAMETRIC INVESTIGATION OF AN EXISTING 
SUPERSONIC RELATIVE TIP SPEED PROPELLER NOISE 
MOOEL 

James H. Dittmar Nov 1977 25 p refs 

(NASA-TM 73816; E-9405) Avail: NTIS HC A02/MF A01 

CSCL 20A 

A high tip spaed turboprop is being considered as a future 
energy conservative airplane The high tip speed of the propeller 
combined with the cruise speed of the airplane may result in 
supersonic relative flow on the propeller tips. These supersonic 
blade sections could generate noise that is a cabin environment 
problem An existing supersonic propeller noise model was 
parametrically investigated to identify and evaluate the noise 
reduction variables. Both independent and interdependent 
parameter variations (constant propeller thrust) were performed 
The noise reductions indicated by the independent investigation 
varied from suable in the case of reducing Mach number to 
minimal for admitting the thickness and loading distributions 
The noise reduction possibilities of decreasing relative Mach 
number were further investigated during the interdependent 
variations. The interdependent investigation indicated that 
significant noise reductions could be achieved by increasing the 
propeller diameter and/or increasing the number of propeller 
blades while maintaining a constant propeller thrust Author 


N78-13866*f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland, Ohio 

FAR-FIEID MULTIMOOAL ACOUSTIC RADIATION OIREC- 
TIVITV 

Arthur V Saule and Edward J Rice 1977 22 p refs Presented 
at 94th Meeting of the Acoustical Soc. of Am . Miami Beach. 
Fla . 12 IP Dec 1977 

(NASA TM 73839: E-9426) Avail NTIS HC A02/MF A01 
CSCL 20A 

Approximate equations for the far field acoustic radiation 
patterns in the forward quadrant from a flanged circular duct 
were compared with exact equations for both single and 
multimodal excitations The single mode comparison showed good 
agreement between the exact and approximate equations *c- 
the pnncipal lobes of higher radial order modes For lower and 
especially for jero radial order modes, there was some error in 
the angular location and decibel level of principal lobe peak 
pressure obtained from the approximate equation Some 
agreement of sideiobes was also observed although the approxi- 
mate equation was not intended to simulate the sideiobes. The 


multimodal approximate summation equations consisting only of 
a simple function of directivity angle and an acoustic power 
biaemg function were cheeked against the exact equations for 
several distributions of modal power and showed excellent 
a greement with exact equations tor sD cases. Although many 
modes contribute to the final level and shape of the directivity 
curve, the mapr contributions appear to come from the higher 
radial order modes. Author 


N7S-13SSS*f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

EFFECTIVENESS OF AN INLET FLOW TURBULENCE 
CONTROL DCViCl TO SIMULATE FLIGHT NOISE FAN IN 
AN ANCCHOIC CHAMBER 

R. P. Woodward. J. A. Waxyniak. L M Shaw, and M. J. MacKinnon 
1977 18 p refs Presented at the 94th Meeting of the Acoust. 
Soc. of Am.. Miami. Fla . 13-16 Dec. 1977 
(NASA-TM-73865: E 9444) Avail: NTIS HC A02/MF A01 
CSCL 20A 

A hemispherical inlet flow control device was tested on a 
50.8 cm. (20-inch) diameter fan stage in the NASA- Lewis anechoic 
chamber. The control device used honeycomb and wire mesh to 
reduce turbulence intensities entering the fan. Far held acoustic 
power level results show about a 6 db reduction in blade passing 
tone and about 10 dB reduction in multiple pure tone sound 
power at 90% design fan speed with the inlet device in place. 
Hot film cross probes were inserted in the inlet to obtain data 
for two components of the turbulence at 65 and 90% design 
fan speed. Without the flow control device, the axial intensities 
were below 1 0%. while the circumferential intensities were almost 
twice this value The inflow control device significantly reduced 
the circumferential turbulence intensities and also reduced the 
axial length scale. Author 


N7S-16862*||I National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

EBF NOISE SUPPRESSION ANO AERODYNAMIC PENAL- 
TIES 

D J Mckmiie. Jr 1978 18 p refs Presented at the 16th 
Aerospace Sci. Meeting. Hunstville. Ala., 16-18 Jan. 1978: 
Sponsored by AIAA 

(NASA-TM-73823: E-9412) Avail: NTIS CSCL 20A 

Acoustic tests were conducted at model scale to determine 
the noise produced in the flyover and sideline planes at reduced 
separation distances between the notxle exhaust plane and the 
flaps of an under-the-wmg externally blown flap configuration in 
its approach attitude Tests were also made to determine the 
noise suppression effectiveness of two types of passive devices 
which were located on the iet impingement surfaces of the 
configuration In addition, static aerodynamic performance data 
were obtained to evaluate the penalties produced by these 
suppression devices Author 


N78- 15863*1 National Aeronautics and Space Administration 

Lewis Research Center. Cleveland. Ohio 

OPTIMUM WALL IMPEDANCE FOR SPINNING MOOE8: 

A CORRELATION WITH MODE CUT-OFF RATIO 

Edward .1. Rice 1978 17 p refs Presented at the 16th 

Aerospace Sci Meeting. Hunstsville. Ala . 16-18 Jan 1978: 

Sponsored by AIAA 

(NASA TM 73882: E 9451) Avail NTIS HC A02/MF A01 
CSCL 20A 

A correlating equation relating the optimum acoustic 
impedance for the wall lining of a circular duct to the acoustic 
mode cut off ratio, is presumed The optimum impedance was 
correlated with cut-off ratio because the cut-off ratio appears to 
be the fundamental parameter governing the propagation of sound 
in the duct Modes with similar cut-off ratios respond in a similar 
way to the acoustic liner The correlation is a semi-empirtcal 
expression developed from an empirical modification of an 
equaiion originally derived from sound propagation theory in a 
thin bo 'hdery layer This correlating equation represents a part 
of a simplified liner design method, based upon modal cut-oP 
ratio, for multimodal noise propagation Author 
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NTimH'l National Aeronautics and Spaca Administration 
Law it Research Cantar. Cleveland. Ohio 

PROPAGATION OF SOUND WAVES THROUGH A UNIAR 

SHEAR LAYER: A CLOSED FORM SOLUTION 

Jamaa N Scon 1978 16 p rah Presented at 16th Aaroapaca 

Sci Matting Hunttville. Ala. 16-18 Jan 1978: aponaorad by 

AIAA 

(NASA TM 73828. E 9203) Avail NTIS HC A02/MF A01 
CSCl 20A 

Closed form solutions are praaantad for sound propagation 
from a line source m or near a shear layer The analysis was 
enact for all frequencies and was developed assuming a linear 
velocity profile in the shear layer This assumption allowed the 
solution to ba expressed in terms of parabolic cyclmder func- 
tions The solution is presented for a line monopole source first 
embedded in the uniform flow and then in the shear layer 
Solutions are also discussed for certain types of dipole and 
quadtupole sources Asymptotic espansions of the exact solutions 
for small and large values of Strouhal number gave eapressions 
which correspond to solutions previously obtained for these limiting 
cases Author 


N 78- 24898*1 National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 
THREE -DIMENSIONAL EFFECTS ON PURE TONE FAN 
NOISE DUE TO INFLOW DISTORTION 

Hiroshi Kobayashi 1978 26 p refs Proposed for presentation 
at the Eleventh Fluid and Plasma Dyn Conf. Seattle. 10-12 Jul. 
1978. sponsored by AIAA 

(NASA-TM- 78885. E 9618) Avail NTIS HC A03/MF A01 
CSCL 20A 

Two dimaneionol. quasi three dimensional and three di- 
mensional theories for the prediction of pure tone fan noise due 
to the interaction of inflow distortion with a subsonic annular 
blade row were studied with the aid of an unsteady three 
dimensional lifting surface theory The effects of compact and 
noncompact source distributions on pure tone tan noise in an 
annular cascade were investigated Numerical results show that 
the strip theory and quasi three-dimensional theory are reasonably 
adequate for fan noise prediction. The quasi three-dimensional 
method is mors accurate for acoustic power and model structure 
prediction with an acoustic power estimation error of about plus 
or minus 2 db. Author 


N7S- 22SS0*| National Aeronautics and Space Administration. 
Lewis Re s earch Canter. Cleveland. Ohio. 

REDUCTION OF FAN NOISE IN AN ANECHOIC CHAMBER 
GY REDUCING CHAMBER WALL INDUCED INLET FLOW 
DISTURBANCES 

J. H Dittmar. M J. Medunnon. and R. P. Woodward 1978 
20 p refs Presented at Acousl Soc Am. Meeting. Pro v idence, 
R I. 16-19 May 1978 

(NASA-TM 78864: E-9580) Avail NTIS HC A02/MF A01 
CSCL 20A 

The difference between the flight and ground static no is e of 
turbo! an engines presents a significant problem in engine noise 
testing The additional noise for static testing has been attributed 
to inlet flow disturbances nr turbulence interacting with the fan 
rotor In an attempt to determine a possible source of inflow 
disturbances entering fans tested in the Lewd Research Canter 
anechoic chamber, the inflow field was studied using potential 
flow analysis These potential flow calculations indicated that 
there was substantial flow over the wall directly behind the fan 
inlet that could produce significant inflow disturbances. Fan noise 
tests were run with various extensions added to the fan inlet to 
move the inlet away from this backwall and thereby reduce the 
inlet flow disturbances. Significant noise reductions were observed 
with increased inlet length Over 5 db reduction of the blade 
passage tone sound power level was observed be t ween the 
shortest and longest inlets at 90% fan speed and the first overtone 
was reduced 9 db. High frequency broadband noise was also 
reduced Author 


N 78- 24897 * f National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

ACOUSTIC EVALUATION OF A NOVEL SWEPT-ROTOR 
FAN 

James 6 Lucas. Richard P Woodward and Michael J Mackmnon 
197R 24 p refs Proposed for Presentation at 11th Fluid and 
Pi. ia Oyn Conf. Seattle. 10-12 Jul 1978: sponsored by 
AIAA 

(NASA TM 78878: £9612: AIAA-Paper-76-1 121) Avail: NTIS 
HC A02/MF A01 CSCL 20A 

Intel noise and aerodynamic performance are presented for 
a high tip speed fan designed with rotor blade leading edge 
sweep that gives a subsonic component of inlet Mach number 
normal to the edge at all radii The intent of the design was to 
minimize (he generation of rotor leading edge shock waves thereby 
minimizing multiple pure tone noise Sound power level and 
spectral comparisons are made with several high speed tans of 
conventional design Results show multiple pure tone noise at 
levels below those of some of the other fans and this noise 
was initiated at a higher tip speed Aerodynamic performance 
of the fan did not meet design goals for this first build which 
applied conventional design procedures to the swept fan 
geometry. Author 


N 78- 289 78*# National Aeronautics and Space Administration. 
Lewis R esear ch Center. Cleveland. Ohio. 

VARIATION OF FAN TONE STEADINESS FOR SEVERAL 
INFLOW CONDITIONS 

J. R. Batombm Jul 1978 19 p refs Presented et the 11th 
Fluid and Dyn. Conf.. Seattle. 10-12 Jul. 1978: sponsored by 
AIAA 

(NASA-TM-78886: E 9621; AIAA-Paper-78-1 1 19) Avail: NTIS 
HC A02/MF A01 CSCL 20A 

An amplitude probability density function analysis technique 
for quantifying the degree of ft" noise tone steadiness has baen 
applied to date from a fan tested under e variety of inflow 
conditions. The test conditions included typical static operation, 
inflow control by a honeycomb/ screen device end forward velocity 
in s wind tunnel simulating flight The retio of mean square 
si nuso«dei-to- random signal coo rent in the fundamental end second 
harmonic tones was found to vary by more than an ordered 
magnitude. Soma implications of those results concerning the 
nature of fan noise generation mechanisms era discussed. 

Author 


N79- 2888S*| National Aeronautics and Space Administration. 
Lewie Research Center. Cleveland. Ohio 

PRELIMINARY STUDY OF THE EFFECT OF THE TUR- 
BULENT FLOW FIELD AROUND COMPLEX SURFACES ON 
THEIR ACOUSTIC CHARACTERISTICS 

W. A. Olsen end D Sold men 1978 32 p reft Presented at 
the 1 1th Fluid and Plasms Dyn. Conf . Seattle. 10-12 Jul 1978: 
by AIAA 

< NASA-TM -78944: E-9691: AIAA 78-1 123) Avail NTIS 
HC A03/MF A01 CSCL 20A 

Fundamental theories for noise generated by flow over 
surfaces exist tor only a few simple configurations The rote of 
turbulence in noise generetion by complex surfaces should be 
essentially the seme as tor simple configurations Examination 
of simple surface theorist indicates that the spatial distributions 
of the mean velocity and turbulence properties are sufficient to 
define the noise emission Measurements of these flow properties 
ware made tor e number of simple and complex surfaces The 
configurations wart selected because of their acoustic characters 
lice are quite different The spatial distnbution of the turbulent 
flow properties around the complex surfaces and approximate 
theory are used to locate end describe the noise sources, and 
to qualitatively explain the vanad acoustic characteristics LS. 
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•(*T8-81871 # | National Aaronauttct and Spaca Administration 
Uwft flaaaareh Cantar. Qavaiand. Ohio. 

CORRUPTION Or COMBUBTOft ACOUSTIC HWVM 
UVBLB INMIHtCD MOM INTIS HAL FLUCTUATING 
M IBBUNS M8 ABU RIME NTS 

U M VonGlahn 1078 28 p raft Prapotad for p caa a n t ati on 
at the 98th MaatfoQ of tha Acoust Soc of Am . Honolulu. 
Hawaii. 26 Nov - 1 Dac 1978 

( NASA* TM- 78988; 1*9784) Avail NTIS HC AQ3/MF A01 
CSCl 20A 

Combustion chambar acoustic powar (avals infarrad from 
mtamal fluctuating praasura maasuramants ara cons It tad with 
oparating conditions and chambar gaomatriaa ovar a wkto ranga 
Tha vanaWas includa constdarationa of chambar daaign (can. 
annular, and ravarsa flow annular) and sua. numbar of fual notzfes. 
bumar staging and fual split, airflow and haat ralaasa ratas. and 
chambar inlat praasura and tamparatura (avals Tha corrals tad 
data include thosa obtained with combustion component 
development rigs as wall as anginas. Author 


A78 20735 * •• Optimum wall impedance for spinning modes 
A correlation with mode cut-off ratio. E. J. Rice (NASA, Lewis 
Research Center. V STOL and Noise Oiv., Cleveland, Ohio). 
American Institute of Aeronautics ami Astronautn's. Aerost>ace 
Sciences Meeting 16th, Huntsville. Ala.. Jan. 16 18, 1978. Paper 
78 193. 10 p. 18 refs. 

A correlating equation relating the optimum acoustic impedance 
<i*» the wail lining of a circular duct to the aco“*tic mode cut off 
ratio is presented and compared to exact calculate The optimum 
impedance was correlated with cut off ratio because the cut off ratio 
appears to be the fundamental parameter governing the propagation 
of sound in the duct. Modes with similar cut off ratios respond in a 
sjinildi way to the acoustic Imei. The correlating equation is useful 
tor the design of suppressors for aircraft engine inlets having a steady 
mean flow with a (xxmdary layer and spinning mode noise source 
excitation The cot relation is j semi empirical expression devt*lo|»ed 
horn an empirical modification of an equation originally derived 
from sound piopagation theory m a thm boundary layer. Exact 
calculations of the optimum wall impedance were made over a wide 
tanijt* of f.i'quern y parameters, boundary layer thicknesses and flow 
Mach mimheis to develop and wet iU the con elation. This cor relating 
equation represents a past of .♦ Simplified liner design method, (tast'd 
upon modal cut-off ratio, for multimodal noise propagation. 

(Author) 


A78 20738 * Propagation of sound waves through a linear 

shear layer A closed form solution. J. N. Scott (NASA, lewis 

Research Center. Cleveland Ohio). Arabic, tn Institute of Aero 
nauttes ami Astronaut* *. Ae/oywe Sciences Meeting 16th. Hunts- 
ville Ala Jan 16 IS 19/8. Pa/H* 78 196. 15 p. 19 refs 

Close.! form solutions are presented for sound ptopagat ion from 
a line source m or neai a drear layer. The analysis is exact for all 
frequencies and is developed assuming a linear velocity piofile in the 
shear lj'»er. This assumption allows the solution he expresses! in 
terms of parabolic cylinder functions The solution in presented for a 
line monopole source fust embedded at the umfoinr flow and then in 
the shear lay* i . Solutions are also discussed for certain types of 
dipole and quadripole souriev Asymptotic ex|>ansions of the exact 
solutions for small and large values of Slmuhal number give 
expressions which correspond to solutions previously obtained for 
these limiting cases. (Author) 


A78-20783 * # EBf nob# tupprtstion and aerodynamic penal- 
bet. L J. McKinrie, Jr. (NASA. Lewie Research Center. Cleveland, 
Ohio). American Institute of Aeronautics and Astronautics. Aero- 
space Sciences Meeting. 16th. Huntsville. Ala.. Jan 16-18 . 1978. 
Paper 78-240. 13 p. 15 refs. 

Acoustic tests were conducted at modal scale to determine tha 
noise produced in the flyover and sideline planes at reduced 
separation distances between the noule exhaust plane end the flaps 
of an under the-wing (UTW) externally blown flap (EBF) configura- 
tion in its approach attitude. Tests were also made to determine tha 
noise suppression effectiveness of two types of passive devices which 
were located on the jet impingement surfaces of the configuration. In 
addition, static aerodynamic performance data were obtained to 
evaluate the penalties produced by these suppression devices. 
Broadband low frequency noise reductions were achieved by 
reducing the separation distance between the nwzle and flaps. 
However, mid and high frequency noise was produced which 
exceeded that of the reference configuration. Two passive noise 
suppression devices located on the flaps produced moderate to large 
noise reductions at reduced separation distances. Consideration of 
the static aerodynamic performance data obtained for the configura 
tions tested ruggests that specific broadband noise suppression 
characteristics may be obtained through a tradeoff with aero- 
dynamic performance penalties by the careful selection of suppres- 
sion devices. (Author) 


A 78-2 4876 * 4 Far- field multimodal acoustic radiation direc- 

tivity A. V. Saule and E. J. Rice (NASA. Lewis Research Center. 
Cleveland, Ohio). Acoustical Society of America. Meeting. 94th. 
Miami Beach, Fla., Dec. 13-16. 1977. Paper. 21 p. 8 refs. 

A comparison is made between approximate equations for 
far field acoustic radiation patterns and exact equations for single 
and multimodal excitations in order to determine the validity range 
for the approximate approach. It is found that for single-mode cases: 
(1) the gross behavior of the primary lobes is adequately described 
by the approximate equations. (2) some error is found for lower and 
?ero radial order modes, and (3) some agreement is yielded between 
exact and approximate sidelobes, although the approximate equation 
was not intended to simulate sidelobes. Multimodal approximate 
equations are compared to exact equations for various distributions 
of modal power; for ail cases excellent agreement is found. For 
multimodal patterns it is noted that many modes influence the final 
level and shape of the directivity curve, although the major 
contributions are from the higher radial order modes. S.C.S. 


A78 31224 * a Sound production in a moving stream. A. P. 

Dowling. J. E. Ffowcs Williams (Cambridge University, Cambridge. 
England), and M E. Goldstein (NASA, Lewis Research Center, 
Cleveland, Ohio). Royal Society (London), Philosophies! Trans- 
actions , Series A. vol. 288, no. 1353, Mar. 23, 1978, p. 321-349. 26 
refs. 

Jet noise is modeled by particle-attached quadru poles convected 
with the vel. city of the actual fluid but positioned near a 
hypothetical instability free vortex sheet. The strength of each 
quadrupole is Lighthill’s stress tensor per unit mass. The work of 
Mam (1976) has shown that this type of model agrees well with 
experiment, and the present work establishes some of the equivalent 
sources needed for an exact analogy. The instability waves of the 
shear layer, as they grow into turbulence, are heard as sound that 
builds up as a precursor of the main turbulence driven field. The 
circular compact jet is examined in some detail, and it is found that 
when the jet is very light it can provide a waveguide in which the 
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effects of source activity persist for some time but eventually leak 
out as sound. This interaction greatly distorts the free field 
characteristics of the turbulent sources, so that Reynolds-s tress - 
induced waves have an intensity that scales with the fourth power of 
jet velocity. P.T.H. 


A78-37681 • | Reduction of fan noise in an anechoic cham- 
ber by reducing chamber wall induced inlet flow disturbances. J. H. 

Dittmar, M. J. Mackinnon, and R. P. Woodward (NASA. Lewis 
Research Center, Cleveland, Ohio). Acoustical Society of America, 
Meeting. 95th. Providence, RJ„ May 16-19 , 1978. Paper. 19 p. 11 
refs. 

The difference between the flight and ground static noise of 
turbofan engines has been identified as a significant problem in 
engine noise testing. The additional noise for static testing has been 
attributed to inlet flow disturbances or turbulence interacting with 
the fan rotor. In an Jttempt to determine a possible source of inflow 
disturbances entering fans tested in the Lewis Research Center 
anechoic chamber the inflow field was studied using potential flow 
analysis. These potential flow calculations indicated that there was 
substantial flow over the wall directly behind the fan inlet that could 
produce significant inflow disturbances. Fan roise tests were run 
with various extensions added to the fan inlet t > move the inlet away 
from this backwall and thereby reduce the inlei (row disturbances. 
Significant noise reductions were observed with increased inlet 
length. Over 5 dB reduction of the blade passage tone sound power 
level was observed between the shortest and longest inlets at 90% fan 
speed and the first overtone was reduced 9 dB. High frequency 
broadband noise was also reduced. (Author) 


A 78- 3 768 2 * H Numerical spatial marching techniques for 
estimating duct attenuation and source pressure profiles. K. J. 

Baumeistet (NASA, Lewis Research Center, Cleveland, Ohio). Acous 
treat Society of America, Meet ng, 95th, Providence, /?./., May 16- 19, 
1978, Paper. 37 p. 27 refs 

A numerical method is developed that could predict the pressure 
distribution of a ducted source from far field pressure inputs. Using 
an initial value formulation, the two dimensional homogeneous 
Helmholtz wave equation (no steady flow) is solved using explicit 
marching techniques. The Von Neumann method is used to develop 
relationships which dea:ribe how sound frequency and grid spacing 
effect numerical stability. At the present time, stability considera 
tions limit the approach to high frequency sound. Sample calcula- 
tions for both hard arxf soft wall ducts compare favorably to known 
boundary value solutions. In addition, assuming that reflections in 
the duct are small, this initial value approach is successfully used to 
determine the attenuation of a straight soft wall duct. Compared to 
conventional finite difference or finite element boundary value 
approaches, the numerical marching technique is orders of magnitude 
shorter in computation rime and required computer storage and can 
be easily employed in problems involving high frequency sound. 

(Author) 


A78 41829 ' V.untimi of fan tone steadiness for several 

inflow conditions. J. R. Balombin (NASA, Lewis Rnseaich Center, 
Cleveland. Ohio). American institute of Aewnautics and Astro 
iuuti'*. Fluid and Plasma Dynamos Conference, 11th, Seattle, 
Wash., July 10 12, 19/S. Paper /S 1119. 12 p. 11 uds. 

An amplitude piobalnhty density function analysis technique 
ft>i quantifying the d«;jiei> of fan noise torn? steadiness f, as torn 
applied to data fmm a far- tested under a variety ot inflow 
conditions. T ho test conditions im ludi d typical static operation, 
inflow* i undo! by •* honryiomh screen device and forward velocity 
in u wind tunnel simulating flight. The iat '0 of mean square 
sinusoidal to r. indent jiqnal contc.-nt in the fundamental and second 
hairiiotm: t o n e > wa. found to v.uy by more t h a« an outer of 
magnitude. Snme implication*, if these te-.ult* concerning the nature 
of fan noise generation mechanisms an? discussed. (Author) 


A78 41830 * y T hr M-dimaiu tonal effects on pure tone fan 

noise due to inflow distortion. H. Kobayashi (NASA, Lewis Research 
Center, Cleveland, Ohio; National Aerospace Laboratory. Tokyo. 
Japan). American Institute of Aeronautics and Astronautics, Fluid 
and Plasma Dynamics Conference, 11th. Seattle. Wash., July 10 12. 
1978, Paper 781 120 16 p. 18 refs. 

A theoretical analysis of pure tone fan noise generated by inflow 
distortion rotor interaction is carried out with the aid of the 
three dimensional unsteady lifting surface theory developed by 
Namba (1977, 19/4). Particular attention is given to a study of the 
accuracy of available two dimensional theory for the prediction of 
pure tone fan noise due to the interaction of inflow distortion with a 
subsonic annular blade row. The theoretical model considered 
consists of a single three dimensional annular cascade rotating at 
constant angular velocity in an annular rigid wall duct of infinite 
axial extent. Attention is given to the fluctuating pressure induced 
by a rotor blade row, the fluctuating velocity induced by it, an 
inflow distortion with only an axial velocity component, the 
determination of acoustic dipole distribution, the pure tone acoustic 
power, and two-dimensional theory and quasi-three-dimensional 
theory. G.R. 


A78 41831 * 7 Acoustic evaluation of a novel swept-rotor fan. 

J. G. Lucas, R. P. Woodward, and M. J. MacKinnon (NASA. Lewis 
Research Center, Cleveland, Ohio). American Institute of Aeronau 
tics and Astronautics, Fluid and Plasma Dynamics Conference. 1 1th, 
Seattle , Wash., July 1012. 1978, Paper 78 1121 13 p 12 refs. 

Inlet noise and aerodynamic performance are presented for a 
high tip speed fan designed with rotor blade leading edge sweep that 
gives a subsonic component of inlet Mach number normal to the edge 
at all radii. The intent of the design was to minimize tie generation 
of rotor leading edge shock waves thereby minimizing multiple pure 
tone noise. Sound power level and spectral comparisons are made 
with several high-speed fans of conventional design. Results showed 
multiple pure tone noise at levels below those of some of the other 
fans and this noise was initiated at a higher tip speed. Aerodynamic 
performance of the fan did not meet design goals fo r this first build 
which applied conventional design procedures to the swept fan 
geometry. (Author) 


A78-45129 * « Preliminary study of the effect of the turbu 
lent flow field around complex surfaces on their acoustic charac 
teristics. W. A. Olsen and D. Boldman (NASA, Lewis Reseat ch 
Crntei, Cleveland, Ohio). American Institute of Aeronautics and 
Astronautics, Fluid and Plasma Dynamics Conferetw. 11th, Seattle, 
Wash., July 10 12, 1978, Paper 78 1 123 32 p. 1 9 refs. 

Fairly extensive measurements have been conducted of the 
turbulent flow around various surfaces as a basis for a study of the 
acoustic characteristics involved. In the experiments the flow from a 
nozzle was directed upon various two-dimensional surface configura- 
tions such as the three-flap model. A turbulent flow field description 
is given and an estimate of the acoustic characteristics is provided. 
The developed equations are based upon fundamental theories foi 
simple configurations having simple flows. Qualitative estimates are* 
obtained regarding the radiation pattern and the velocity [lower law. 
The effect of geometry and turbulent flow distribution on the 
acoustic l . Mission from simple configurations are discussed. G.R. 


NTS 20t20*| United Technologies Research Center. East 
Hertford. Conn. 

A METHOD FOR CALCULATING EXTERNALLY BLOWN 
FLAP NOISE Final Report 

Martin R Fink Msr 1978 130 p refs 
(Contract NAS3 178631 

(NASA CR-2954; R77-91 1739-17) Avail: NTIS 

HC A07/MF A01 CSCE 20A 

Several basic noise components were described These 
components are. (1) compact lift dipoles associated with the 
wing and flaps. (2) trailing edge noise associated with the last 
trailing edge, and (3) quadrupole noise associated with the 
undeflected exhaust jet and tha free jet located downstream of 




the trailing adga. That* none component! ware combined to 
allow prediction of directivity and tpectra tor under the wing 
(UTW) tlottad flaps with conventional or mixer notttos. UTW 
slot lass flaps, upper surface blowing (USB) slotless flaps, and 
angina in front of the wing stoned flaps. A digital computer 
program listing was given for this calculation method. Directivities 
and spectra calculated by this method were compared with free 
field data tor UTW and USB configurations. The UTRC method 
best predicted the detsils of the measured noise emission, but 
the ANOP method best estimated the noise levels directly below 
these configurations. Author 


N78-20921*f United Technologies Research Cantar. East 
Hartford. Conn. 

A MCTHOO PON CALCULATING STRUT AND SPUTTER 
PLATE NOISE IN EXIT DUCTS: THEORY AND VERIFICA- 
TION Final Report 

Martin R. Fink Mar. 1978 81 p refs 
(Contract NAS3- 17883) 

(NASA-CR-2965: R77-91 1739-18) Avail: NTIS 

HC A05/MF A01 CSCL 20A 

Portions of s four-year analytical and experimental investiga- 
tion relative to noise radiation from engine internal components 
in turbulent flow sre summarized Spectre measured for such 
airfoils over a range of chord, thickness ratio, flow velocity, and 
turbulence level were compared with predictions made by an 
available rigorous thin-airtoil analytical method. This analysis 
included the effects of flow compressibility and source noncom- 
pactnesr. Generally good agreement was obtained. This noise 
cstculat.an method tor isolated airfoils in turbulent how was 
combined with a method tor calculating transmission of sound 
through s subsonic exit duct end with an empirical far-held 
directivity shape. These three elements were checked separately 
and were individually shown to give close agreement with data 
This combination provides a method for predicting engine internally 
generated aft-radiated noise from radial struts end stators, and 
annular splitter rings Calculated sound power spectra, directivity, 
and acoustic pressure spectra were compared with the best 
available data. These data were for noise caused by a fan exit 
duct annular splitter ring, larger-chord stator blades, and turbine 
exit struts. Author 


N78-2B827*f Avco Lycoming Div . Stratford. Conn. 

VF 102 IN DUCT COMBUSTOR NOISE MEASUREMENT. 
VOLUME 1 Final Report. 24 Jul. 1976 • 31 Aug. 1977 

Craig A. Wilson Nov 1977 72 p refs 3 Vol 
(Contract NAS3-20052) 

(NASA CR - 1 35404- Vol- 1 ; LYC-77-56-Vol-1) Avail: NTIS 
HC A04/MF A01 CSCL 20A 

The combustion chamber from a YF 102 gas turbine engine 
was instrumented with semi-infinite acoustic wave guide probes 
and installed in a test rig to complement the combustor noise 
test These combustor rig tests are described and the recorded 
data are listed Internal dynamic pressure level measurements 
were made at the same locations and at the same operating 
conditions of the NASA YF 102 test In addition, the combustor 
was operated at va.ious off-designed points where one parameter 
at a time was varied. Background noise recordings were made 
to determine the magnitude of facility or test rig noise present 

Author 


N79- 26829*1 Avco Lycoming ON . Stratton). Conn. 

VF 102 IN DUCT COMBU6TOR NOISE MEASUREMENT. 
VOLUME 9 Final Report 

Craig A. Wilson Nov. 1977 194 p 3 Vol. 

(Contract NAS3-20062) 

(NASA-CR-13S404-Vol-3: LYC-77-66-Vol-3l Avail: NTIS 
HC A09/MF A01 CSCL 20A 
For abstract, see N78-25827. 


N 76- 26867*1 Pratt and Whitney Aircraft Group. East Hartford. 
Conn. Commercial Products ON. 

FLIGHT EFFECT8 ON THE AERODYNAMIC AND ACOUSTIC 
CHARACTERISTICS OF INVERTED PROFILE COANNULAR 
NOZZLES. VOLUME 1 Final Report 

Hilary Kozlowski and Allan B. Packman Jun. 1978 174 p 

3 Vol. 

(Contract NAS3- 17886) 

(NASA-CR-135189-Vol- 1 ; PWA-5609-Vol- 1 ) Avail: NTIS 
HC A08/MF A01 CSCL 20A 

Jet noise spectra obtained at static conditions from an acoustic 
wind tunnel and an outdoor facility are compared Data curves 
are presented tor (1) the effect of relative velocity on OASPL 
directivity (all configurations): (2) the effect of relative velocity 
on noise spectra (all configurations): (3) the effect of velocity 
on PNL directivity (coannular nozzle configurations). (4) nozzle 
exhaust plume velocity profiles: and (5) the effect of relative 
velocity on aerodynamic performance. A.R.H. 


N78-29668*# Pratt and Whitney Aircraft Group. East Hartford. 
Conn. Commercial Products Dw 

FUGHT EFFECTS ON THE AEROOVNAMIC AND ACOUSTIC 
CHARACTERISTICS OF INVERTED PROFILE COANNULAR 
NOZZLES. VOLUME 2 Final Report 

Hilary Kozlowski and Allan 8. Packman Jun. 1978 478 p 

3 Vol 

(Contract NAS3- 1 7866) 

(NASA CR -1351 89- Vol- 2. PWA-5509-Vol-2) Avail: NTIS 
HC A21/MF A01 CSCL 20A 

Data from the acoustic tests of the convergent reference 
nozzle and the 0 75 area ratio coannular nozzle are presented 
in tables Data processing routines used to scale the acoustic 
da‘a and to correct the data for atmospheric attenuation are 
included. A.R.H. 


N78-298S9*f Pratt and Whitney Aircraft Group. East Hartford. 
Conn. Commercial Products Div 

FUGHT EFFECTS ON THE AEROOVNAMIC AND ACOUSTIC 
CHARACTERISTICS OF INVERTED PROFILE COANNULAR 
NOZZLES. VOLUME 3 Final Repost 

Hilary Kozlowski and Allan 8. Packman Jun. 1978 433 p 

3 Vol 

(Contract NAS3- 178661 

(NASA CR 1 35 189 -Vol- 3: PWA-5609-Vol-3) Avail: NTIS 
HC A19/MF A01 CSCL 20A 

Acoustic data from tests of the 0 75 area ratio coannular 
nozzle with ejector and the 1.2 area ratio coannular are presented 
in tables Aerodynamic data acquired for the four test conhgura 
tions are included A.R.H. 


N78-2B828*||I Avco Lycoming Dw . Stratford. Conn. 

YF 102 IN DUCT COMBUSTOR NOISE MEASUREMENT. 
VOLUME 2 Final Report. 24 Jul. 1978 - 31 Aug. 1977 

Craig A Wilson Nov 1977 193 p 3 Vol 
(Contract NAS3-20052) 

(NASA CR- 135404- Vol 2. LYC-77-66-Vol-2) Avail: NTIS 
HC A09/MF A01 CSCL 20A 
For abstract, see N78-25R27. 
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A 78-41862 * a Calculation of far-field jot noise qtaetra from 

near-field measurements using two source location. K K. Ahuj*. B. 
J. Tester, and H. K. Tanna (Lockheed Georgia Co.. Marietta, Go.). 
American Institute of Aeronautics and Astronautics. Fluid and 
Plasma Dynamics Conference. 11th. Seattle. WWi.. July 10-12, 
1978. Paper 78- 1 153 8 p 10 reft. Contract No. NAS3 200S0. 

Jet mixing noise data at different measurement distances are 
compared with values calculated from the Lockheed prediction 
method. Although the method does not include any acoustic 
near-field effects, the measured and predicted results agree well 
where the measured data deviates from the inverse square law. It is 
therefore suggested that departures from the inverse square lew are 
primarily the result of (1) the non-negligible distance between the 
noule exit plane and the true axial source location and (2) the jet 
mixing noise directionality, as modeled in the prediction method. 
Allowing for these effects, jet noise data at 8 and 96 diameters Over a 
wide range of frequencies, angles and jet conditions are shown to 
collapse with reasonable accuracy. (Author) 


72 ATOMIC ANO MOLECULAR PHYSICS 

Includes atomic structure and molecular spectra. 


M7S-1M07*f National Aeronautic* and Space Administration 
taunts Research Center. Cleveland. Ohio. 

ATOMIC HVOROOiN 8TORAG1 MCTHOO ANO A9- 
PARATUS Plant AppBMsn 

John A. Wooiam. inventor to (NASA) Filed 29 Sep 1977 

10 p 

(NASACase-LEW 12091-2; US-Patent-Appl-SN-837794) Avail: 
NTIS HC A02/MF A01 CSCL 20H 

Atomic hydropen. lot uae ae a fuel or a* an aaploeiue. a 
stored in the preeance of a strong magnetic field in exfo l ia te d 
layered compounds such as molybdenum disulfide or an e l e me n tal 
layer material such as graphite The compound is maintained at 
liquid helium temperatures and the atomic hydrogen is c oMa ct ad 
on the surfaces of the layered compound which ere exposed 
during deiammation (exfoliaticr.) The strong magnetic field and 
the low temperature combine to prevent the atoms of hydrogen 
from recombining to form molecules NASA 


NVN-lM99*f hr aft and Whitney Aircraft Gioup. East Hartford. 
Conn. 

FURMT BSEtCTS ON TNI AEROOVMANMC ANO ACOUSTIC 
CHARACTER! ST1C9 09 INV9RT1D PROFILE COANNULAIt 
gOBUI pm Nagoit 

Hilary K azto wski and Allan B Packman Aug. 197B 197 p 

raft 

(Contract NASS- 179991 

(NASA CR 3018. PWA-6601) Avail: NTIS HC A09/MF A01 
CSCL 20A 

The affect of forward flight on the jet notes of ooannuiar 
exhaust nozzles. suitable for Venable Stream Control Engines 
(VSCE). was j nv e st igs t ad in a sane* of wind tunnal tests The 
primary straam propartiaa wart mamtainad constant at 300 mpe 
and 394 K A total of 230 acoustic data points was obtained 
Force measurement tests using an unheated air supply covered 
the same range of tunnel speeds and nozzle pressure ratios on 
each of the noute configurations. A total ot 80 points was 
taken The coennular noute OASPL and PNL noise reductions 
observed stahcaMy relative to synthesized values were basically 
retained under simulated Right conditions The effsci ol fan to 
primary stream area ratio on flight effects was minor At take-off 
s p a ed, the peak jo t none lor a VSCE waa estimated to bo over 
6 PNd8 lower than the static none level High static thrust 
coefficients were obtained h» the basic coannulai nozzles, with 
a decay of 0.7S percent at take-off speeds. LS. 


A78-16069 * Metastable states of small ran gas crystallites 

R. D. Etters (NASA, Lewis Research Center. Cleveland. Ohio, 
Amsterdam. Universiteit, Amsterdam. Netherlands; Colorado State 
University, Fort Collins, Colo.). R. Danilowicz (Utica College, Utica, 
N.Y.). and J. Kaelberer (TRW. Inc., Redondo Beach. Calif.). Journal 
of Chamhal Physics, vol. 67, Nov. 1, 1977, p. 4145-4148. 15 refs. 
Grant No. NGR 06-002 159. 

Metastable states of rare gas crystallites containing N atoms are 
investigated for N - 5.6,7, and 8. In particular, the Stability, 
structures, structural transformation, and binding energy versus 
temperature are determined using a Monte Carlo method. The square 
pyramid isomer for N * 5 is found to be unstable at any finite 
temperature. The other metastable isomers are all found to make 
spontaneous transitions to the ground state if the temperature is 
treater than about one half that of meltings. Comparisons with 
previous work are also made. (Author) 


N 79-18883*1 Colorado State Univ.. Fort Collins Oapt. of 
Physic* 

INDUSTRIAL ION SOURCE TECHNOLOGY Annual Roport 

Harold R Kaufman Nov. 1977 161 p ret* 

(Grant NaG 3066) 

(NASA-CR- 1353531 Avail NTIS HC A08/MF A01 CSCL 
20H 

Plasma probe survey* ware conducted in a 30 -cm source 
to verify that the uniformity in the ion beam la the result of a 
corresponding uniformity in the discharge -chamber plasma A 
15 cm permanent magnet muttipoie ion source waa designed, 
fabricated and demonstrated Procedure* were investigated for 
texturing a variety of seed and surface material* for controlling 
secondary electron emission, increasing electron absorption of 
light, and improved attachment of biological tissue for medical 
implants using argon and tetrefluoromethene as the working ga s e s 
The cross section for argon-argon elastic collisions in the ion-boam 
energy range was calculated from interaction potentials and 
permit* calculation of beam interaction affects that can determine 
system pumping requirements The data alto indicate that different 
optimisations of ion -beam machines will be advantageous for 
long and shod runt, with 1 mA-hr/cm being the rough dividing 
line for run length The capacity to simultaneously optimize 
components in an ion-beam machine for e tingle application, a 
capacity that is not evident m competitive approaches such as 
diode sputtering is emphasized Author 
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73 NUCLEAR AND HIGH-ENERGY 
PHYSICS 


Includes elementary end nuclear particles; and reactor 
theory. 

For space radiation see 93 Sptct Rtdittion 


NTt-lIW'f National Aeronautics and Space Administration. 

Uwt» Research Center. Cleveland. Ohio 

OmMia OUT-OP-CORE THERMIONIC ENERGY CONVER- 

WON RON NUCUAR ILBCTRIC PROPUIMON 

James F. Morris Sap. 1977 IB p tela Proposed lor presentation 

at Intern Cord on Plasma Sci . Monterey. Calif . 15-17 May 

1979: sponsored by IEEE 

(NASA-TM-73892) Avail NTI$ tIC A02/MF A01 CSCl 18E 
Current designs lor out of core thermionic energy conversion 
I TEC) to power nuclear electric propulsion (NEPI were evaluated. 
Approaches to improve out of core TEC aie emphasised and 
probabilities for success are indicated TEC gains a is available 
with higher emitter temperatures and greater power densities. 
Good potentialities for accommodating external high tstr^era- 
ture. high power density TEC with heat pipe cooled reactors 
•***•• Author 


75 PLASMA PHYSICS 


Include* magnetohydrodynamics end plume fusion. 

For ionospheric plesmes see 46 Gtophyttct. For space 
plasmas see 90 Attrophy$ici 
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haat pipes, significantly reduced reactor and shield' related weights, 
many fewer convene re and aaaociated current-collecting bus bare, 
lea apow si conditioning, and lower transmission leasee Integration 
of these effects should yield considerably reduced NEP specific 
«rtgh» Author 


NTHOItS f National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

INWARD TRANSPORT OP A TOROIDAUV CONPINCO 
«»RJtCT TO STRONG RADIAL ELECTRIC 

FIELDS 


J Reece Roth. Walter M. Krawczonek. Edward J. Powers (Tessa 
Oniv Austin), Jae Hong (Tesas Unhr„ Austin), and Young Kim 
(Tesas Univ, Austin) 1977 14 p refs Presented et Ann. 

Meeting of the Plasma Phys Ohr of the Am. Phys Soc . Atlante 
7-11 Nov 1977 

(NASA TM 738001 Avail NT1S MC A02/MF A01 CSCL 201 
Digitally implemented spectra! analysis techniques were used 
to investigate the frequency -dependent fluctuation -induced particle 
transport across a toroidal magnetic field When the electric 
field pointed radially inward, the transport was inward and a 
significant enhancement of the plasma density and confinement 
time resulted. Aulhor 


N7S- 10994*1 National Aeronautics and Space Administration 
Lewis Research Canter. Cleveland. Ohio 

A MOOEL FOR PARTICLE CONFINEMENT IN A TOROIDAL 
PLASMA SU9JECT TO STRONO RADIAL ELECTRIC 
FIELDS 

J Reece Roth 1977 25 p reft Presented at Ann Meeting 
of the Plasma Phys Div of the Am Phys. Soc . Atlanta 7-11 Nov 
1977 

(NASA-TM-73814; E-9401) Avail: NTIS HC A02/MF A01 
CSCL 201 

A toroidal plasma is confined and heated by the simultaneous 
application of strong d c magnetic fields and electric fields Strong 
radial electric fields (about 1 kilovolt per centimeter) are imposed 
by biasing the plasma with up to 12 negative electrode rings 
which surround its minor circumference The plasma containment 
is consistent with a balance of two processes a radial infusion 
of ions in those sectors not containing electrode rings, resulting 
from the radially inward elect nc fields: and ion losses to the 
electrode rings, each of which acts at a sink and draws ions 
out the plasma in the manner of a Langmuir probe in the ion 
saturation regime The highest density on axis which hat been 
observed so far in this steady-state plasma it 6 2 a 10 to the 
12th power particles per cubic centimeter, for which the pedicle 
containment time it 2 5 milliseconds The deuterium ion kinetic 
temperature for these conditions was in the range of 360 to 
520 « v Author 


N79-1S909*# National Aeronaut ics and Space Administration 
lewis Research Center. Cleveland. Oho 
PRONE OTUOIE9 IN A MODIFIED PENNING DI9CHARGE 
Chitra Sen 1976 16 p reft Presented at 18th Ann Meeting 
on Plasms Phys. San Francisco. 14 18 Nov 1976. Sponsored 
by Am Phys Soc. 

(NASA-TM-X-73631 . E 9128) Avail: NTIS HC A02/MF A01 
CSCL 201 

The axial and radial floating potential distribution in a modified 
Penning discharge were studied at different values of the 
background pressure, discharge voltage, and magnetic field An 
array of small disc probes arranged radially with their planes 
perpendicular to the magnetic field and movable along the axial 
direction was inserted in the plasma through one open end of 
the magnetic mirror system Results show that depending on 
the operating conditions, the discharge can undergo different 
mode transitions in which the plasma can sustain different floating 
potentials in the radial as well as in the axial directions. 
Preliminary results of measurement, using RF probes in the 
modified Penning discharge plasma are also discussed. Author 


N 78-189*8*1 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

LOWER HYRRID EMI99ION DIA0N09TIC9 ON THE NA9A 
LEWIE BUMPY TORU9 

R. MaMavarpu 1977 14 p refs Presented at 19th Ann 

Meeting of t.ie Plasma Phys Ohr. of the Am Physical Soc 
Atlanta. Ga. 7-11 Jul 1977 

(NASA-TM-73868: E-9447) Avail: NTIS HC A02/MF A01 
CSCL 201 

The feasiMity of using RF emission near the lower hybrid 
frequency of the NASA Lewis Bumpy Torus plasma tor diagnostic 
purposes is examined. The emission is detected using a spectrum 
analyzer and a 50 omega miniature coaxial antenna that is 
sensitive to th* polarization of the incoming sig.ial The frequency 
shift of the lower hybrid emission peak is monitored as a function 
of the background pressure, electrode voltage, electrode ring 
configuration and the strength of the toroidal dc magnetic field 
Simultaneous measurements of the average piasn* density are 
made with a polarization diplexmg microwave interferometer Data 
derived from the experiment are discussed with reference to the 
following. ( 1 ) the strength of the dc magnetic field in the emitting 
region; (2) comparison of the lower hybrid plasma density with 
the average plasma density, and (3) validity of the cold plasma 
lower hybrid resonance four jla in the high density operating 
regime of the bumpy torus plasma. Author 


N 78-13990*# National Aeronautics and Space Administiohor 
lewis Research Center. Cleveland. Ohio 

HIGH TEMPERATURE. HIGH POWER-DEN9ITY THER 
“IONIC ENERGY CONVER9ION FOR SPACE 

James F Morn* 23 Nov 1977 17 p refs 

(NASA-TM 73844; E-9431) Avail: NTIS HC A02/MF AO' 

CSCL 201 


Theoretic converter outputs and efficiencies indicate th* need 
to consider thermionic energy conversion (TEC) with greater power 
densities and higher temperatures within reasonable limits for 
space mission* Converter -output power density, voltage, and 
efficiency as functions of current density were determined for 
1400 to 2000 K emitters with 726 to- 1000 K collectors Th* 
results encourage utilization of TEC with hotter -than- 1860 K 
emitters and greater- than -6W sq cm outputs to attain better 
efficiencies greater voltages, and higher waste heat -rejection 
temperatures for multihundred kilowatt space-power applications 
For example 1800 K. 30 A sq cm TEC operation for NEP 
compared with the 1650 K. 5 A/sq cm case should allow much 
lower radiation weights, substanbally fewer and/or smaller emitter 


N79-2096G*f National Aeronautics and Space Administration 
lewis Research Center, Cleveland. Ohio 

TEMPERATURE DI9TRIGUT10N9 OF A CEGIUM-9EEDEO 
HYDROGEN-OXYGEN 9UPERGONIC FREE JET 

Shih Ymg Wang and J Marlin Smith Feb 1978 24 p reft 
iNASA-TP-1 162. E-9267) Avail NTIS HC A02/MF A01 CSCL 
201 

Th* hydrogen oxygen plasma was generated at combustion 
chamber pressures ranging from 0 5 to 2 0 megapascals and 
for various teed ratios ( 1 to 10 percent) Th* plasms was observed 
as the atmospheric exhaust from a Mach 2 rocket test facility 
Transverse profile* of th* absolute integrated intensity were 
measured with th* optically thin Cal lines 10 6664 and 
0 5636 microns) at a range of axial positions downstream of 
th* 5-cm-diameter combustor nozzle exit Radial profiles of th* 
emission coefficient were obtained from th* meeaured front 
vers* profiles of intensity by Abel inversion Temperatures were 
then determined from th* emission coefficients for conditions of 
local thermodynamic equilibrium using panicle densities generated 
by a two-dimensional free |#l computer program Temperature 
results show th* inherent effects of compression and expansion 
pressure waves charactenstic of a free let exiting from a supersonic 
no “ , » Author 
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N7t-2)W( Nation*) Aatonauttea and Spae* AdmMatration. 
Lewis Waaoa feii Canto*. Cleveland. OMo. 

PARAMETRIC DEPENDENCE OP ION TSMPSRATUM AND 
DILATIVE DENSITY IN TNC NASA LEWIS SUMMA 
FACILITY 

A. Snyder. M. R Leaver. and A. W Patch 1976 36 p rota 
Proaontad at 18th Ann Meeting on Ptaama Phya . San Franc taco. 
14-16 Nov 1976: eponeored by Am Phya Soc. 

INASA-TM 73770 E-9663) Avail NT1S NC A03/MF A01 
CSCL 201 

Further hot-ion platma experiments war* conducted in th* 
SUMMA superconducting magnetic mirror facility. A ataady-atata 
ExB ptaama waa formad by applying a atrong radially inward de 
a l ac t nc hold batwaan cylindrical anodoa and hollow cathoda* 
located near th# magnetic mirror maxima. Extending th* ua* of 
water cooling to th* hollow cathode*, in addition to th* anodes, 
raaultad in higher maximum power input to th* plasma 
Steady-state hydrogen plaama* with mn lunatic temperature* a* 
high a* 630 #V ware produced Functional relation* ware obt a ined 
empirically among th* plaama currant, voltage, magnate flux 
density, ion tamparatur*. and relative ion density Th* functional 
relation* war* deduced by use of a multipia correlation analyst* 
Data war* obtamad for midplan* magnate field* from 0.5 to 
3 37 tesla and input power up to 46 kW Also, initial absolute 
electron density measurements are reported from a 90 dag 
Thomson scattanng laser system. Author 


M78-29M6V National Aeronautics and Space Administration 
Lawn Research Center. Cleveland Ohio 

A FLUCTUATION -IN DU CIO PLASMA TRANSPORT 
DIAGNOSTIC BASED UPON FAST-POURIIR TRANSFORM 
SPSCTNAL ANALYSIS 

£ J. P ower s (Texas Untv . Austml. Y C Kim (Texas Univ., Austml. 
J Y Hong (Texas Univ . Austml. J R Roth, and W M Krewcxonek 
1976 16 p ref* Presented at the Intern Coni on Plasma 

Set . Monterey. Calif . 15 16 May 1978. sponsored by IEEE 
(NASA-TM-78932: E 96761 Avail NTIS HC A02/MF AOt 
CSCL 201 

A diagnostic, based on fast Founer-trsnsform spectral analysis 
techniques, that provides experimental insight into th* lelstionship 
between th* experimentally observable spectral characteristic* 
of the fluctuations and the fluctuation-induced plasma transport 
IS described Th* modal upon which th* diagnostic technique is 
based and its experimental implementation is discussed Some 
characteristic result* obtained dunng th* course of an experimental 
study of fluctuation. induced transport in th* electric field 
dominated NASA Lewis bumpy torus plasma are presented 

ARM 


N79-MS27*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

FLUCTUATION SPECTRA IN THE NASA LEWIS BUMPY- 
TORUS PLASMA 

Chandra M Singh. Walter M Krewcronek J Reece Roth. Jae 
Y Hong, and Edward J Power* Jun 1976 31 p reft 
(NASA-TP-1267: E-86961 Avail NTIS HCA03/MFA0I CSCL 
20 * 

The electrostatic potential fluctuation spectrum in th* NASA 
Lawit bumpy torus plasms we* studied with capacitive probes 
in th* low pressure (high impedance I mod* and in th* high 
pressure (low impedance) mod* Under different operating 
condition*, th* plasma exhibited electrostatic potential fluctuation* 
1 1) at a set of discrete frequencies. (2) at a continuum of 
frequence* and (31 as mcoharant high-frequency turbulence Th* 
frequencies end atimuthal wav* numbers were determined from 
digit ally implemented autopowei and cross-power spectre Th* 
anmuthal dispersion characteristic* of th* u net able waves wars 
examined by varying the electrode voltage th* polarity ot th* 
voltage end th* neutral background density at a constant 
magnetic field strength Author 


N79-27914*# National Aeronautic* end Space Admimstiation 
Lewis Reseeich Cental. Cleveland Ohio 

MICROWAVE RAOIATtON MEASUREMENTS NEAR THE 
ELECTRON PLASMA FREQUENCY OF THE NASA LEWIS 
SUMPV TORUS PLASMA 

R Malhvarpu and J R Rolh 1978 21 p rals Presented at 
tha meeting of th* Plasma Phys Div of th* Am Phyt Soc 
Colorado Springe. Colo 30 Oct 3 Nov 1978 
(NASA TM 76940. E 9686) Avail NTIS HC A02/MF AOI 
CSCL 201 

Microwave emission near th* electron plasma fiequency was 
observed and its relation to the eveiage election density and 
the dc toioidal magnetic held w.-s axammtd The emission was 
detected using a spectrum analyxei and a 50 omega miniature 
coasiel probe The radiation appeared as a hiosd amplitude peak 
that shifted m frequency as the plasma parameters were varied 
The observed ladietion scanned an average plasma density langing 
from 10 million'r.u cm to 8 hundred nuHion/cu cm A linear 
rtlation was observed betweeen the density calculated from the 
emission frequency and the average plasms density measured 
with a microwave in aiferumetei With the aid ol a relative 
density profits measurement ol th* plasma it was determined 
that th* emissions occulted tioni the outei periphery ol the 
plasma A R H 


N 76-30#44*| National Aeronautics and Space Administration 
Lewie Research Center. Cleveland Ohio 
LOW-FRBOUENCV FLUCTUATION SPECTRA ANO ASSOCI- 
ATED PARTICLE TRANSPORT IN THE NASA LEWIS 
BUMPYTORU8 PLASMA 

Chandra M Singh Wther M Krawcxonek. J Reece Roth. Ja* 
V Hong (Texet Univ . Auetinl. Young C Kim (Text* Umv .Austin), 
end Edward J. Powers ITaxas Univ . Austin) Aug 1978 53 p 

nil 

{NASA TP* 1258; E 9585) Avail NTIS HC A04/MF AO! CSCL 
20f 

Tha atrong radial alactnc field aaaociatad with the Panning 
diachdtga and tha atrong toroidal magnetic field give rise to a 
drvaraity of E/B phenomena, such ae rotating waves end spoket. 
which m turn manifest themselves as space tima fluctuations of 
the plasma density and potential Work is done to further 
understand the nature and origin of the fluctuations and therr 
connection with fluctuation induced transport The approach is 
to monitor the density and potential fluctuations, to digitizt the 
date and to generate, with the aid of a computer, various spectral 
p ^parties by means of tha fast fourrer transform Of particular 
mtarast is tha computer generated transport spectrum that 
indicates in a quantitative way which fluctuation spectral 
componants contribute to transport and which do not All 
experimental measurements of the spectral characteristics of tha 
plasma art given m absolute units rather than as relative values 
Preliminary measurements of the transport spectrum of the ion 
population are given and it is shown that the fluctuation induced 
transport is *n order of magnitude agreement with that inferred 
from the steady state current flowing to the electrodes that 
geneiate the plasma I S. 


A 70-24890 • • Inward transport of a toroidsMy confined 
plasma subject to strong redial electric fields. J. R. Roth. W. M. 
Krawcronek (NASA, Lwris Research Center, Cleveland, Ohio}, E, J. 
Powars, J. Hong, and V. Kim (Texes. University, Austin. Tex ). 
American Phytrtef Society, Annual Meeting, Atlanta, Ga. f Nov. 7- 1 1, 
1977, Paper. 13 p. 11 refs. 

The paper aims at showing that tha density and confinement 
time of a toroidal plasma can be enhanced by radial electric fields far 
stronger than the amb) polar values, and that, if such electric fields 
point into tha plasma, radially inward transport can result. The 
investigation deals with low frequency fluctuation induced transport 
using digitally implemented spectral analysis techniques and with the 
role of strong applied radial electric fields and weak vertical magnetic 
fields on plasma density and particle confinement times in a Bumpy 
Torus geometry. Results indicate that application of sufficiently 
strong radially inward electric fields retulrs m radially inward 
fluctuation induced transport into the toroidal electrostatic potential 
well; this inward transport gives use to higher average electron 
densities and longer particle confinement times in the toroidal 
plasma. S.D. 


178 


A7UW1 '» A model for partial* confinement In a toroidal 
piaem* subject to itrong radial elec t ric fields. J, R Roth (NASA, 
Lawn Rataarch Cantor, Cleveland. Ohio). American Ptiytka! Society. 
Ann*) Muting, A Hen fa, Ca., Nov. 7-11, 1977, Pip or. 24 p . 21 raft. 

Tha approach adopted in tha NASA Lawit Bumpy Torut 
experiment it to confint and heat a toroidal plaama by the 
annuitant out application of atrong dc magnetic fialdt and alactrie 
fialdt. Strong radial alactrie fialdt (about 1 kV/cm) ara impotad by 
biasing the plasma with up to 12 nagativa elect rod* rings which 
airround its minor circumfaranca. The plasma containment it 
consistent with a balance of two processes: a radial infusion of ions 
in thot* sectors not containing electrode rings, resulting from the 
radially inward electric fields; end ion lottet to the electrode rings, 
aach ol which aett at a sink and draws ions out tha plasma in the 
manner of a Langmuir probe in tha ion saturation regime The 
highest density on axis which has been observed so far in this 
steady-state plasma it 6.2 trillion particles per cu cm, for which the 
particle containment time it 2.6 msec. The deuterium ion kinetic 
temperature for these conditions was in the range of 360 to 620 cV 

(Author) 


A78-24904 * 0 Probe studies in a modified Penning discharge. 

C Sen (NASA, Lewis Research Center, Cleveland, Ohio). American 
Phytic ai Society, Annual Muting on Plume Physics, 18th, Sen 
Franciaco, Calif., Nov. 1418, 1976, Paper. 14 p. 16 refs. 

The axial and redial floating potential distribution in a modified 
Penning discharge have been studied at different values of the 
background pressure, discharge voltage, and magnetic field, An array 
of small disc probes arranged radially with their planes perpendicular 
to the magnetic field and movable along the axial direction was 
inserted in the plasma through one open end of the magnetic mirror 
system. Results show that depending on the operating conditions, 
the discharge can undergo different mode transitions in which the 
plasma can sustain different floating potentials in the radial as well as 
in the a .ial directions. Preliminary results of measurement, using RF 
probes m the modified Penning discharge plasma are also discussi \ 

(Author) 


A78 29332 * » Lower hybrid amission diagnostics on tha 
NASA Lewis Bumpy Torus. R Mallaverpu (NASA, Lewis Research 

Center, Cleveland Ohio) American Physical Society. Annual Meet- 
ing, 19th, Atlanta, Ca, July 7 It, 1977. Paper. 13 p. 

The feasibility of using RF emission near the lower hybrid 
frrquency of the NASA Lewis Bumpy Torus plasma for diagnostic 
purooses is examined. The emission is detected using a spectrum 
arialyrei and a 50«hm miniature coaxial antenna that is sensitive to 
the polarization o* the incoming signal The frequency shift of the 
lower hybrid emission peak is monitored as a function of the 
backgiound pressure, electrode voltage, electrode ring configuration, 
and 'he strength of the toroidal dc magnetic field. Simultaneous 
measurements ot the average plasma density are made with a 
polarization diplexmg rthciowave interferometer The experimental 
results extend previous work to include negative electrode voltagrs 
and plasma densitrrs up to 1 trillion per cu cm. The informatron 
derived from the experiment is discussed with reference to: 111 the 
st'ersgth of the dc magnetic field in the emitting region, (21 • 
compel Ison of the lower hybrid plasma density with the average 
plasma density, and (31 the validity of the cold plasma lower hybrid 
resonance formula in the high -density operating regime ot the 
bumpv -torus zlasma. (Author) 


A78 34631 * Preliminary results on the conversion of laser 

energy into electricity. R W Thompson, I J Mannta and D. I 
Aliiei 'NASA, Lewis Reseauh Center, Cleveland, Ohio). Applied 
Phytn''. Lettc't vo! 32, May 15, '97 8, p. 610, 61 1. 11 refs 

A preliminary extieiiment was performed to investigate 
conversion of 10 6 micron lasei rietyy to etectiical eneigy via a 
lasei sustained aigc. plasma Shoitcucuit currents of 0 7 A were 
meaau'ed between a ihor rated tungsten emitter and collector 


electrodes immersed in the later eu stained ergon piaem*. Open-circuit 
voltages of about 1.6 V were inferred from the current voltage load 
Cher act* riffles. The dominant maehanitm of laser energy conversion 
ia uncertain at this time. Much higher output powers appeer powible. 

(Author) 


A 78- 38868 • Effects of applied dc radial alactrie fialdt on 

partial* tranwort In a bumpy torus pi* an a. j. R. Roth (NASA, Lewis 
Rataarch Center, Cleveland, Ohio). IFF 6 Tnnmctiont on Plaama 
Science, vol PS-6, June 1978, p. 168-166. 22 reft. 

The influence of applied dc radial electric Heidi on particle 
transport in t bumpy torut plasma it studied. The platme, magnetic 
field, and ion heating mechanism are operated in steady stilt Ion 
kinetic temperature it more then t lector of ten higher then electron 
temperature. The electric fialdt raise tha ions to energies on the order 
of kilovolts and than point radially inward or outward. Pletme 
number density profiles ere flat or triangular across the plasma 
diemeter. It it suggested that the radial transport processes are 
nondiffusionil and dominated by strong radial electric fields. Thai* 
characteristics are caused by the absence of a second derivative in the 
density profile and the flat electron temperature profiles. If the 
electric field acting on the minor radius of the toroidal plasma points 
inward, plasma number density end confinement time are increased 

S.C.S. 


A 78-37679 * » Parametnc dependence of ion temperature and 
relative density in tha NASA Lewis SUMMA facility. A. Snyder. M. 
R, Lauver. end R. W, Patch (NASA. Lewis Research Center, 
Cleveland, Ohio). American Physical Society, Annual Meeting on 
Plasma Physics, 18th, San Francisco, Calif., Nov. 14-18, 1976, Paper. 
3b p, 16 refs. 

Further hot ion plasma experiments were conducted in the 
SUMMA superconducting magnetic mirror facility. A steady state 
plasma with mutually perpendicular magnetic and electric fields was 
formed by applying a strong radially inward dc electric field between 
cylindrical anodes end hollow cathodes located near the magnetic 
mirror maxima. Extending the use of wait' cooling to the hollow 
cathodes, in addition to tha anodes, resulted in higher maximum 
power input to the plasma. Steady -state hydrogen plasmas with ion 
kinetic temperatures as high as 830 eV were produced. Functional 
relations ware obtained empirically among the plasma current, 
voltage, magnetic flux density, ion temperature, and relative ion 
density. The functional relations ware deduced by use of a multiple 
correlation analysis. Data ware obtained tor midplane magnetic fields 
from 0.5 to 3.37 tesla and input power up to 45 kW Also, initial 
absolute electron density meesuremints are reported from a 90 deg 
Thomson Kettering laser system. (Author ) 


A?®- 38835 * A hollow cathode hydrogen ion source. J S 

Sovey and M J Mirtich (NASA, Lewis Research Center Cleveland, 
Ohio). In: Symposium on Engineering Prod -ms of Fusion Research, 
7th, Knoxville, Tenn „ Octolier 25 78. 1977, Procerdings Volume V 
IA78 39783 17 761 Precetaway, N.J., Institute of Electrical end 
Electronics Engineers, Inc , 1977, p 315 321 . 18 refs 

High current density ion eources have been used to heat plasmas 
in controlled thermonuclear reaction experiments. High beam cur 
rents imply relatively high emission currents from cathodes which 
have generally taken the form of tungsten filaments. This paper 
describes a hydrogen ion source which was primarily developed to 
assess the emission current capabilily and design requirements for 
hollow cathodes for application in neutral infection devices The 
hydrogen source produced ions by electron bombardment via a single 
follow cathode Source design followed mercury *>n thruster 
technology, using a weak magnetic field fo enhance Kmitation 
efficiency A 1.3cm diam hollow cathode uung a low work function 
material dispenser performed satisfactorily ovet a discharge current 
range of 10 90 A Cylindrical probe measurements taken without ion 
extraction indicate maximum ion numbet densities on the older ol 
10 trillion/cu cm. Discharge durations tanged from 30 sec to 
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continuous operation. T«tt with team extraction at 2 6 keV and 30 
A discharge current yield average ion teem current densities of 0.1 
A/tq cm over a 6 -cm extraction diameter. Results of this study can 
be used to supply the betel me information needed to scale hollow 
cathodes for operation at discharge currents of hundreds of amperes 
using distributed cathodes. (Author) 


A7 6-40 189 * Model for interpretine Doppl e r broadened 

optical line emission m eae urem sn u on axially symmetric plasma. G. 
W. Englert, R. W Patch, and J. J. Remmann (NASA, Lewis Research 
Center, Cleveland, Ohio). P/aama Physics, vol. 20, May 1978, p. 
461-473. 19 refs. 

A plasma model, previously developed to interpret neutral- 
pert id* analyzer measurements on E x 6 heating devices, is adapted 
to analyze Doppler broadened charge-exchange neutral lines mea- 
sured by an optical monochromator . Comparison o\ theoretical with 
experimental results indicates that azimuthal drift as well as 
c/clot ron motion are quite influential in determining line shapes and 
widths, and thus important in tempera *ure determination, even when 
the monochromator line of sight is intersecting the plasma axis of 
symmetry. At this central sighting position, however, results are 
quite insensitive to radial ion density distribution when time tag 
between the charge exchange -excitation events and emission is 
neglected Line shapes and widths obtained by sighting across chords 
of plasma at various distances from the plasma axis of symmetry 
indicate a strong dependence on time lag. (Author ) 


A76S2146 * - Alternative approaches to plasma confine- 
ment, J R Roth (NASA, Lewn Research Center, Cleveland. Ohio) 
IEEE Transactions on Plasma Science, vol PS 6. Sept 1978. P 
270 ?95 78 refs. 

The papei discusses 70 plasma confinement schemes each 
leprewntvng an alternative to the tokamak fusion tractor Attention 
iv given to (1) tokamak like devices (TORMAC, Topolotron, and the 
Entrap concept), (2) stellarator like devices (Torsatron and twisted 
coil stellar ators), (3) mirror machines (Astron and reversed held 
devices, the 2X11 B experiment, laser heated solenoids, the LITE 
experiment, the Kaktut Surmac concept). (4) bumpy ton (hot 
electron bumpy torus, toroidal minimum B conhgui ations), (5) 
clectiostatically assisted confinement (elettiosUtiCaHy stuffed cusps 
and minors, electrostatically assisted toio'dal confinement). (6* the 
Migma cuncejn and (7) wall confined plasmas. The plasma par am 
•te»s of the devices are presented and the advantages and dn 
advantages of each are listed. S C S 


A 78- 33143 * * Design and calculated performance and cost of 
the ECAS Phase II open cycle MHD power generation system. L P 
Hams (General Electric Co., Schenectady. N Y.) Armncan Society 
of Mechanical Engineers, Winter Annual Meeting, Atlanta, Ga . No v. 
27 Dec 7 1977 , Paper 77WA/€nar 5 12 p Members, $1.50; 

non members, $3 00 ERDA-NSF sponsored research; Contract No. 
NAS3 19406 

A 2000 MWe MHD'steam plant for central station applications 
ins been designed and costed as pert of the Energy Conversion 
Alternatives Study (ECAS). This plant is fueled by Illinois No 6 
coal, rejects heat through mechanical draft wet cooling towers, and 
includes coal processing equipment, seed reprocessing, electrical 
inversion of the MHD generator output and amission controls to 
current EPA standards It yields an estimated overall efficiency of 
0 483 ( 7066 Btu kWehn, a capital cost of $718 per kWc (1975 
dollars), and a cost of electricity at 65% capacity factor of 32 mills 
per kWe-hr If thv assumed life and reliability could be achieved with 
thaw performance par. meters, the MHD system should prove 
attractive. (Author) 
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Inductn superconductivity 

to r related information see «tto 33 ftactrcnict 
Bactncal Engtnaa/int and 36 Laatn and Man 


N7V-!M1«*f National Aaronautic* and Space Administration 
towns Research Cantor Oavaland. Ohio 
CNV«TA1 PlitD AND MAOMTtC MORf RT1I* 

0 J Hood 1*77 12 p raft fratantad at 23d Ann Conf 
on Magnatiam and Magnetic Matanalt Minneapolis. Mmn , 
*•11 No* 1*77: tponaorad by Am Inst of Physic* and IEEE 
(NASA TM 73*37: E 83301 Avail NTIS MC A02/MF A01 
CSCl 20* 

Magnetisation and magnetic suscaptibility maasuramants 
have boon mad* in ih* tamparatura rang* 1 3 to 4 2 K on 
ponvdarad templet of ErM3 The tuacaptiMity exhtbrt* Cuna Watsi 
behavior from a 2 to 2 K, and intercept* ttM negative tampaistura 
aan at that* • 1 06 » or 0 OS K. indicating that the material 
is antifarrnmagnatic Th* low field effective moment is 
*77 • or 0 27 Bohr magnetons par ion Th* magnetisation 
exhibits a tamparatura independent contribution, the slope of 
which IS IS • or 1 2) » 10 to th* bth Wabar m/kg Tesla 
The saturation moment is 3 *4 • or 1 0 1 S Bohr magnetons 

par ion The results can ba qualitatively explained by the affects 
of crystal fields on th# magnetic ions No definitive assignment 
of a crystal h*M ground state can b* given, nor can a dear 
chores between cutnceily or hexagonally symmetric crystal fields 
be mad* for hexagonal symmetry th* first excited state is 
estimated to be 80 to 100 K above the ground state for cubic 
symmetry, the splitting is on (ha order of 1*0 to 1*0 K Author 


A 7*1*4 23 • Upper limit for magnatoiasistano* in alicon 

bronaa and phosphor bronn wit*. R Feldman, l Talley, M 

Rojeski. T. Void (Oberltn College, Oberhn. Ohiol, and J. A. Woollam 
(NASA, lewis Research Center, Cleveland. Ohio). Cryojemcs vol 
17, Jan. 1977, p. 31, 33. 10 rets 

The electrics! resistivity of silicon bronze and phosphoi bronze 
was measured in magnetic field* from 0 to 14 T and at temperatures 
between 2 and 300 K. At any fixed temperature, the change in 
resistivity to 14 T was lets than a lew parts in 100.000 Thus. Ihete 
bronzes we excellent lor use in high magnetic fields where constant 
resistance it required. Welding leads to the sample was found to be 
superior to soldering The soldered contacts were subject to spurious 
resistivity changes that resulted from superconducting transitions in 
tha solder. (Author) 


A7824W7 • y Crystal field end magnetic properties of ErH3. 
0. J. Flood (NASA. Lewis Research Canter, Oavaland. Ohiol 
A mar tear Imriwtt of Phytict and httituta of Elactrical and 
flactronict Inginaan. Annual Confaranca on Magnatnm and Mag- 
nate Matwrialt. 23rd, Minneapolis, Minn , Noy. 8 11, 1977, Pap*. 1 1 
p. 8 reft. 

Magnetization and magnetic susceptibility measurement! have 
been made in th# lemperetute rang* 1.3 to 4.2 K on powdered 
tampiea ol ErH3. Th* susceptibility exhibits Cun* Weiss behayior 
from 4 2 to 2 K, and intarcaplt tha negater# temperature writ at 1.06 
* or - 0.06 K, indicating that tha material it antiferromagnetic. Tha 
low field tractive moment is 6 77 * or 0 27 Bohr magnetons per 
ion Tha magnetization exhibit! a temperature independent eontnbu 
non, tha slope of which is (5 ♦ or ■ 1.2) timas 10 to tha minus 6 
Wabar m/Vg Tesla Tha saturation moment it 3 84 e or • 0. 16 Boh' 
magnetons par ton. The results can ba qualitatively explained by the 
effects of crystal fieldt on the magnetic ions. No definitive 
assignment of a crystal field ground ttate can be given, nor can a 
dear choice between cubically or hexagonally symmetric crystal 
fields be mad* For hexagonal symmetry, th* first excited state is 
estimated to be 88 to 100 K above the ground Pate. For cubic 
symmetry, the splitting is ct the order olt60 to 180 K. (Author) 


A 78-27727 * Physios and chemistry of Mott inttrcal short 

compounds. J. A. Woollam (NASA, low* Research Canter. 
Cleveland, Ohio) and R. 8. Somoano (California Institute of 
Technology, Jet Propulsion laboratory, Pasadena. Calif.). Matanalt 
Scienca and Engineering, not 31. Dec 1877. p. 28* 296. 27 raft. 

An in vest gat ion is mad* of th* physics and chemistry ol Mott 
intercalation compounds That* compounds may ba separated into 
two groups according to their its chiomttry, structure and super- 
conducting properties. The first group consists uf Ns, Ca, and Sr 
intarepatas, and th* second group consists ot K, Rb. and Ca 
inter cal at as. Parbcu.nr attention it gietn to tha structure ol th* 
electronic energy band and to tha normal stats and superconducting 
properties of these compounds. S.C.& 


A784&388 * Critical currants in sputtered PbMoBSB. S A 

Alterovitr, J. A. Woollen tNASA, lewis Rrteerch Ontei, Cleveland, 
Ohio), L. Kammerdmtr, and M.-t. luo (California, University, la 
Jolla. Calif ) Applied Phytict Letfan, vol 33, Aug. 1, 1978. p 
284-268. 12 refs NSF -supported leseatch 

Critical currents in sputtered Chevrel phase lead molyhilenurn 
sulfide have heen measured at several temperatuiet ai a tunrbon ot 
applied magnetic field up to 19 T. A critical current density ot 
approximately 50 million A sq m was ohtames! #1 16 T and 18 K, 
-'"'I the effect i vr upper critical field wai estimated In lie 30 T The 
pinning torce at low fields was found to he dependent on the amouni 
ol free lead. (Autltor) 


A7 8-45500 • Critical currents and scaling laws in sputtered 

copper molybdenum sutfida. 5 A Alterovit/, J A. Woull.mi (NASA, 
It.viy Reve.ui li Cit.'.-i. Cleveland, Ohm). 1. K.iminwdinoi , .mil H l 
lun iC.ilil.irma. University. La Jolla, Calif.l Joint:. if ol lit,-: 
Trmttrrjiutr Pfiyv, j. yol 30, no. 6-6, 1078, p. 71) 7-B12. 2b ivls. 
Grant Nu. NsG 3IU3, 


A78 53628 • Upper critical field of copper molybdenum 

sulfide. S A Alteiovdr and J A Woollam INASA, Lrwn Heseitili 
Onlei, Cleveland, Ohio). Solid-Statt Communication*, vol. 25, no. 
2. 1978, p. 141 144. 18 n fs. 

The upper cutical field of sintered and sputtered cnpiiet 
molybdenum sulfide Co(*IMo6S8 was measured and found lo 
exceed the Werthamei. Helfand. and Huhenbetg (1966) value lor a 
type II superconductor characterized by duty limit, sveal ivoitupt 
electron pfsonon coupling, and no paramagnetic limiting li is 
suggested that the etihancemenl results born anisuttupv O' clean 
limit ot both. Other ternary molybdenum sulhdci appear to stum 
similar anomalies. M l. 


A78 41922 * « Superconducting Nb)G* for high field mag 

natt A I. Biaguisli M. R Daniel C W Roland (WesIrKiliouv 
Reveal i h ami Development Center. Pittviiurgh. Pa i, -i ,n J A 
VV-'j!la.-n INASA, luvris Revain Ce itei . Cleveland, Qluu). Imhtotr 
Ot Hat trice / fill fiactrodKt Cnym, — s, International Mjanrln s 
Confcrant e f Intern e Italy. May 9 12 1978. Paper. 3 p 15 i,.|. 
CuntiJi I- Ni ( 44670 74 C 004? No NAS3 ?(1?33 

Sutlers ondui ting Nli3Ge tape conductuis 5 to 10 in long 
fat II is at ed tiy iheuix.tl vapor deposition. Sin h tjpes < i tuld ta use-! in 
fiein (M-lil magnet aiyilicatiunv Average tajie ptotiistio . a*t t f .< . 1 , 1 ;. ct 
pel (ol mane limit ut a magnet at 17 tesl.iv i4 :> Ki Higuevt 
ititical i urtent densities ut.taimsj iii ttnn a-yj layetuC blips vi thi 
uppix put foi manes' limit at 20 teslas (4 J Kl. (Autnoi ) 
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81 ADMINISTRATION 
AND MANAGEMENT 

Include* management pfenning and reteatch. 


N7S-19MS*# Nettond Ammum end Spec* Admuwetretion 
Lewie Aaeeeic h Cmm. O w llM. Ohio 

TMMMMONCT: MINORITY INVOLVBMSNT IN NAM 

IWftlMIMttO 

Merrtaon Alton, Jr 1*77 • p Prccc n tad « 4#th Ann Me e ti ng 
of the Net). Technical Aeeec, Inc. Hampton, ’■•».. 2-6 Aug 
1677 

INASATM-73S1 1 . E-S3B7I Avail: NTIS HC A02/MF AOI 
CSClOSA 

The Mine Project deve l ope d by Lewie Wea ve eh Canter ILAO 
along with Tan naeaae State Umveraity end Tuakepee incMute. 
m dee cr lb e d The proje ct cade lor UIC to aeee m Me on-going 
NASA univemty affaire progro m c ai m ed at benefi ti ng the echeel. 
no faculty, and ite etudent body The echeolt receive grant* to 
puraue reeeetch and te chnology project* that are retov em to 
NASA* mmion* Upon requoet horn the univeraitie*. LAC 
fumlehee inetructer* and lecturer* Thaachaetohavouaaofaurplua 
govern m ent egupmenl and aceaat to NASA reeoar ch faciktie* 
lor certain prelect* Both the faculty and rtudants of the 
u ntvere i tto* are ehgibto lor eummar employment at LAC through 
■pooiei progr am * The MINE Project ■* daeigned to aatabheh a 
contmumg active retotwnahip of 9 to 6 year* between NASA 
end the umvervibe*. and wdl afford LAC with an opportunity to 
mcraaeo it* recruitment of minority and women em p loyee* 

Author 
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82 DOCUMENTATION 

AND INFORMATION SCIENCE 

Include* information storage and retrieval technology; 
micrography; and library science. 

For computer documentation see 61 Computtf Prognm- 
mint *nd Sofimn. 


N79- 17921* + National Aeronautic* and Space Admmiatralion. 
Lama Resear ch Center. C leve la nd. Ohio. 

■iiuoaMm or uwn rebearch gsmtir tschm- 

CAL CONTMBUTIOfV* ANNOUNCE 0 IN 1070 

Dec 1977 192 p 

(NASA-TM-73980: E-9449) Avail NTIS HC A09 CSCL 069 
wwuicn Of L. a ms sutnofso puDNC fiioni wm puoNcasnns 
resulting from Laws manepad contr a ct s which wore ennouncad 
rh the 1979 neuee of STAN (Scientific and Technical Aerospace 
Reports) and IAA (International Aerospace Abstracts) are 
presented. Research reports, journal articles, conference presents* 
dons, patents and patent applications, and these are included. 
The arrangement is by NASA subject category Citations indic a te 
report literature (identified by their N-numbera) and the journal 
and conference presentations (identified by their A -numbers) A 
grouping of indexes helps locate specific publi c a t ions by author 
(including co n tra c tor authors), contract*: organization, c ontr a ct 
number, and report number Author 


N78-2B9BB *| National Aeronautics and Space Administration. 
Lewi* Research Center. Cleveland. Ohio 

BIBLIOGRAPHY OF LEWIS RESEARCH CENTER TECHNI- 
CAL PUBLICATIONS ANNOUNCED IN 1977 

Washington May 1978 348 p 

(NASATM 78918. E 9449-2) Avail. NTIS HC A15/MF A01 
CSCL 05B 

This compilation of abstracts describes and indexes over 
780 technical reports resulting from the scientific and engineering 
work performed and managed by the Lewis Research Center in 
1977 All the publications were announced in the 1977 issues 
of R (Scientific and Technical Aerospace Reports) and/or 
1A ' (.. rnational Aerospace Abstracts) Documents cited include 
mf-t: reports, journal articles, conference presentations, patents 
I patent applications, and theses. A.R.H. 


/ 



178 


85 URBAN TECHNOLOGY 
AND TRANSPORTATION 

Includes applications of space technology to urban prop 
lems; technology transfer; technology assessment; and surface 
and mass transportation. 

For related information see 03 Air Transportation and 
Safety. 16 Space Transportation, and 44 Energy Production 
and Conversion. 


N78- 16828*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

•ASSUME TESTS OF THE C. H. WATERMAN RENAULT 6 
ELECTRIC PASSENGER VEHICLE 

Noel B. Sargent. Edward F McBrien. and Ralph Slavik Oct. 
1977 S8 p refs 
(Contract EC 77-A-31-101 II 

INASA-TM-73759; E-9434; CONS/ 101 1-4) Avail: NTIS 
HC A04/MF A01 CSCL 13F 

The Waterman vehicle, a four passenger Renault 5 GTL. 
performance test results are presented and characterised the 
state-of-the-art of electric vehicles. It was powered by sixteen 
6-volt traction batteries through a two-step contactor controller 
actuated by a foot throttle to change the voltage applied to the 
6.7 -kilowatt motor. The motor output shaft was connected to 
a front-wheel-drive transaxle that contains a four-speed manual 
transmission and clutch The braking system was a conventional 
hydraulic braking system. Author 


N78- 17933*# National Aeronautics and Space Administration 
Lewis Research Center, Cleveland, Ohio 

I ASCII HE TESTS Of THE AM GEN6RAL DJ SC clECTRUCK 
ELECTRIC DELIVERY VAN 

Mile* 0 Dust.**, Henry B Tryon, and Noel B. Sargent Oct. 
197? 45 p refs 
(Contract EC-77-A 31-101 1) 

IN ASA TM 73758; £ 9383: CONS/1011-3) Avail NTIS 
HC A03/MF A01 CSCL 13F 

An electric quarter ton truck designed for use as a postal 
delivery vehicle was tested to characterize the stale of the art 
of electric vehiclet Vehicle performance test results are presented 
It is powered by a single -module 54 volt industrial battery through 
a silicon controlled rectifier continuously adjustable controller with 
regenerative braking applied to a direct current compound wound 
motor. Author 


N7S-17S34*j|i National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

BASEUNE TESTS Of THE ZAGATO ELCAR ELECTRIC 
PASSENGER VEHICLE 

Noel 8 Sargent, Edward A Maslowski. Ralph J. Siavtck, and 
Richard F. Soltis Oct, 1977 36 p refs 
* Contract EC 77-A 31-1011) 

(NASA-TM 73764. CONS/1011-9: E 9442} Avail NTIS 
HC A03/MF A01 CSCL 13F 

The Elcar vehicle performance test results are presented 
The Elcar M'vfel 2000 is a two passenger vehicle with a reinforced 
fiberglass body It is powered by eight 12-vof! batteries The 
batteries are connected to the motor through an airangemen* 
of contactors operate, hom a foot pedal m conjunction with a 
hand operated Switch These contactors change the voltage 
applied to the 2 kilowatt motor Acceleration tests, operating 
characteristics, and instrumentation are described Author 


N78- 17936*|' Na iional Aero- antics and Space Administration 
Lewis Research Center, Cleveland. Ohio 

PHOTOVOLTAIC HIGHWAY APPLICATIONS: ASSESS 

MENT OF THE NEAR-TERM MARKET 

Louis Rosenblum. Larry R Scudder. William J. Bifsito, and William 
A Potey Dec 1977 12 p ref 
(Contract £143-261-1022) 


(NASA-TM 73863 DOE/NASA/ 1022-77/22: E-94521 Avail 
NTIS HC A02/MF A01 CSCL 06S 

A preliminary assessment of the near-term market tor 
photovoltaic highway applications is prasented Among the 
potential users, two market sectors ate considered government 
and commercial. Within these sectors, two possible application 
areas, signs and motorist aids, are discussed. Based on 
judgemental information, obtained by a brief survey of representa- 
tives of the two user sectors, the government sector appeal a 
more amenable to the introduction of photovoltaic power sources 
for highway applications in the near-term. However, consider- 
able interest and potential opportunities were also found to exist 
in the commercial sector Further studies to quantify the market 
for highway applications appear warranted. Author 


N 78-17936*# National Aeionautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

•ASSUME TESTS OF THE ROWER-TRAIN ELECTRIC 
OEUVERV VAN 

Stacy Lumannick. Miles 0 Dustin, and John M. Bozek Nov. 
1977 60 p 

(Contract EC-77 A-31-101 1) 

(NASA -TM- 73765: E-9470. CONS/ 101 1-10) Avail: NTIS 
HC A04/MF A01 CSCL 13F 

Vehicle maximum speed, range at constant speed, range 
over stop-snd-go driving schedules, maximum acceleration, 
gradeability. gradeability limit, toad energy consumption, road 
power, indicated energy consumption, braking capability, battery 
charger efficiency, and battery characteristics were determined 
for a modified utility van powered by sixteen 6-volt batteries 
connected in series. A chopper controller actuated by a foot 
accelerator pedal changes the voltage applied to the 
22- kilowatt (30-hp) se-ies-wound drive motor. In addition to 
the conventional hydraulic braking system, the vehicle has 
hydraulic regenerative braking Cycle tests and acceleration tests 
were conducted with and without hydraulic regeneration. Author 


N78-17S37*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 

TEST AND EVALUATION OF 23 ELECTRIC VEHICLES FOR 
STATE-OF-THE-ART ASSESSMENT 

Miles O. Dustin and Robert J Oenington 3 Mar 1978 24 p 
refs Presented at the 1978 SAE Cong: Detroit. Mich.. 

27 Feb 3 Mar 1978 
(Contract EC 77 A 31 1011) 

(NASA-TM 73850. E-9438; CONS/1011-21) Avail: NTIS 
HC A02/MF A01 CSCL 13F 

Eleven of the electric vehicles were passenger cars and 12 
were commercial vans Tests were conducted in accordance with 
an ERDS test procedure which is based on the SAE J227a 
Test Procedure Tests included range, acceleration, coast-down, 
and braking The results of the tests are presented, and comments 
on reliability are made Author 


N78- 17938*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland, Ohio. 

BASEUNE TESTS OF THE EVA CHANGE-OF-PACE COUPE 
ELECTRIC PASSENGER VEHICLE 

John M Borek. Edward A Maslowski. and Miles O Dustin Nov. 
1977 S3 p refs 
(Contract EC-77 A-31-101 1) 

(NASA TM 73763; E 9469. CONS/1011-8) Avail; NTIS 
HC A 04/ME A01 CSCL 13F 

The EVA Change of-Pace Coupe. ’S an electric passenger 
vehicle, to characterise the state of-tne art of electric vehicles 
The EVA Change of-Pace Coupe is a four passenger sedan that 
has been coverted to an electric vehicle It is powered by twenty 
6 volt traction batteries through a silicon controlled rectif.sr 
chopper controller actuated by a foot throttle to change the 
voitage applied to the senes wound, direct current motor Braking 
is accomplished with a vacuum assist hydraulic braking system 
Regenerative braking is also provided Author 
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N7S-17M8*# National Aeronautics and Soaca Administration 
Law ■« Raaearc h Cantor. Oavaiand. Ohio. 

MKUNt TESTS OF THE EVA CONTRACTOR ELECTRIC 
PASSENGER VEHICLE 

John M. Bozek Matuy B Tryon. and Ralph J. Stavick Nov. 
1977 67 p rah 
(Contract EC 77-A-31-K'"' 

(NASA-TM-73762; E-9481: CONS/ 1011 -7) Avail: NTIS 
HC AO*/ ME A01 CSCL 1JF 

Tha EVA Contactor lour door aadan. an aiactnc paaaengai 
vahida. waa toatad to charactonra tha ttata-af-the-art of alactric 
voMdaa. It a a four t m aanp ar aadan that waa com zrtad to an 
aiactnc vahida. It ia powarad by IS aoriaa connactad B volt 
alactric vahida banana* through a tour atop contactor conttollai 
actuated by a foot u. Motor padat Tha c o nt toiar changes tha 
voMaga applie d : aparataty exerted DC motor. Tha braking 

ay a tam a a vr *■ • kl a Mated hydraulic braking ayatam. Raganora- 
thra braking -i provided. Author 


MVS- 17940*# National Aeronautic* and Space Administration, 
lean* Research Canter. Cl eve lan d. Ohio. 

BASSUNS TESTE Of THE BATTRONIC MIMVAN ELECTRIC 
OEUVENV VAN 

ME** 0 Dustin Richard F. Soiti*. John M. Boztk. and Edward 
A. Maalnwtiu dec 1977 62 p rata 
(Contract EC-77-A-31-1011) 

<N ASA -TM -73701; E-9483; C0NS/101 1-8) Avail: NTtS 
HC A04/MF A01 CSCL 13F 

An aia ctr i c paaaangar vahida waa tasted to develop data 
characterizing tha state of tha art of aiactric and hybrid vehicles. 
Tha taat measured vahida maximum s p e ed, range at conttem 
speed, range over stop-and-go driving schedule*, maximum 
a cce ler a tion, gr a d * a b ility and limit, road energy consumption, road 
power, indicated energy consumption, braking capability and 
battery charge efficiency The data obtained are to serve as a 
ba se line to compare improvements in a l a ct ric and hybrid vahida 
tachnologiaa and to assist in establishing performance stan- 
dards. G.Y. 


N7S- 17S41*# National Aaronautics and Space Administration. 
Lawn Research Canter. Cleveland. Ohio. 

MAKING AEROSPACE TECHNOLOGY WORK FOR THE 
AUTOMOTIVE INDUSTRY. INTRODUCTION 

Walter T Olson 197S 11 p Presented at the 1978 Congr 

and Exposition ol tha Soc of Automothr* Engr., Detroit. 
27 Fab. - 3 Mar 1978 

(NASA TM-7 3870) Avail NTIS HC A02/MF A01 CSCL 06A 
NASA derived technology already in use in tha automotive 
industry include ( 1 ) development* m electronic* design, computer 
systems, and quality control method* for Ime tasting ot cars 
and trucks: <2> a combustion analysis computer program for 
automotive engine research and development; 13) an infrared 
scanner and television display for analyzing nr* daaign and 
performance, and lor studying the effect* of hast on tha service 
life of Vbett* shock mounts, brakes, and rubber bearing*; (4) 
exhaust gas analyzers for trouble shooting and amission* 
certification (5) a device for reducing noise from trucks; and 
(6) a low cost last vehicle tor measuring highway skid resistance 
Service* offered by NASA to facilitate access to it* technology 
si* daacnbnd. Author 


NTS-17S4S*# National Aeronautic* and Space Administration 
Lewis Research Center Cleveland. Ohio 

SASEUNE TESTS OF THE C. H. WATERMAN OAF ELECTRIC 
PASSENGER VEHICLE 

Noal B Sargent Edwerd A. Maslowskt. Richard F. Soltis, and 
Richard M Schuh Oct 1977 113 p 
(Contract EC-77-A-31-101 1) 

(NASA-TM 73767; CONS/ 101 1-2 E 9388) Avail NTIS 
HC AOfl/MF A01 CSCL 13F 

An alactric vahida waa tatted a* part of an Energy Research 
Oevetopment Administration (EROA) project to characterize the 
atete-of-the-art of alactric vehicle* The Weterrr ■ vehicle 
performance teat results ar* presented in tht* report. 1>,-> vehicle 


M a conver t ed four -paaaangar OAF 48 aadan It la po wa rad by 
sateen 6-volt traction b at teries through a three-slap contactor 
co nt rokai actuated by 4 toot thronto to change the voltage applied 
to the 8.7 MW m ot o r Tha braking system is a conventional 
hydraulic braking ayatam. Author 


MTS-188M*| National Aaronautics and Space Administration 
Lewis R esear ch Canter. Oavaiand. Ohio. 

STATE-OS- TH8-ART ASSESSMENT OS ELECTRIC VEHI- 
CLES AMO HYSRfO VEHICLES 
Sap 1977 BSS p ref* 

(Contract EC-77-A-31-10I1) 

(NASA-TM-73768: CONS/1011-1; E-9308) Avail: NTIS 
HC A26/MF A01 CSCL 13F 

Tha Electric and Hybrid Vehicle Research. Development, and 
Demonstration Act of 1978 I PL 94-413) rapture* that data be 
developed to characterize tha stare of tha an of vahida* powarad 
by an alactric motor and those propelled by a combination ol 
an electric motor and an internal combustion angina or other 
power sources. Data obtained from controlled taste of a 
representative number of sample vahida*. from information 
supplied by manufacturers ot contained in tha literature, and 
from surveys of float operator* of individual owners of alactric 
vahida* it discussed Tha results of track and dynamometer 
teats conducted by NASA on 22 alactric 2 hybrid, and 
6 conventional vahida*. as wad as on 5 tparkignition-angin* 
powered vehicles the conventional counterparts of 5 of tha 
vehicle*, are presented Author 


N7S-20Q81*# National Aeronautic* and Space Administration. 
Lewi* R esea rch Canter. Oavaiand. Ohio. 

SASSUNB TESTS OS THE VOLKSWAGEN TRANSROSTER 
ELECTRIC DE OVERT VAN 

Richard F. Soltis. Erheard McBrwn. John M. Bozek. and Francis 
Gourash Jan. 1978 68 p ref* 

(Contract EC-77-A-3 1-101 1) 

(NASA-TM-73768: CONS/1011-11: E-9506) Avail; NTIS 
HC A04/MF A01 CSCL 13F 

The Volkswagen Transporter, an alactric dainrary van. was 
tested *a part of an Energy Research and Development 
Administration IER0A) project to characterize the state ot tha 
art of alac tr ic vehi cl e * The Volkswagen Transporter is a standard 
Volkswagen van that has bean c o nverted to an slactnc vahida 
It is powarad by a 144-volt traction battery. A direct current 
(del chopper c o n troller, actuated by a convent tonal acc e ler at or 
pedal, rvj-ileta* tha voltage or power applied to the 16- kilowatt 
(21 -hp) motor. The braking system uses c onventional hydraulic 
braking in combination with an a l a ct ric regenerative braking 
system The Volkswagen vehicle performance teal results are 
presented. Author 


NTS- 20G22*| National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

RERFORMANCE OF CON VERTIOR ALLY POWERED 
VEHICLES TESTED TO AN ELECTRIC VEHICLE TEST 
PROCEDURE 

Ralph J. Slavik. Miles 0. Dustin, and Stacy Lumanmck Dec. 
1977 82 p rah 
(Contract EC-77-A-31-101 1) 

(NASA-TM-73768; E 9482; CONS/ 101 1 - 1 3) Avail. NTIS 
HC A04/MF A01 CSCL 13F 

A conventional Volfctwagan transporter, a Renault 6. a Pacer, 
and a U. S. Postal Service general OJ-5 delivery van wars treated 
to an electric vehicle test procedure m order to ekow direct 
compeneon of conventions! end elect nc vehicle*. Performance 
taat result* for the four vehicle* are presented. AutTor 
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N7tJ00iS*f National Aemnautic* and Spaeo Administration. 
Ma R esea r c h Cantor. C l evel a nd. Ohio. 

MvoiNc or mo- >o o uthmi to cnoffsh- 

CONTROLLED DISCHARGE: PRSLEMNARV MOULTS 

Robert L CataMo Fob. 1978 Ip id 

(Cataract EC-77-3 1-1044) 

( NASA -TM- 73934: CONS/ 1044-1: E-9421) Avail: NTIS 
HC A02/MF A01 CSCL 10C 

Tha praiiminary results of swnulated sloctric vehlcto. otiopper. 
speed controilor discharge of a baitary show energy outout Inasn 
up to 29 percent compared to oonatant currant discharges at 
tha uma average discharge currant of 100 ampere*. Thaaa energy 
loeaes an manifested aa temperature rise* during discharge, 
amounting to a two fold mcreaae lor a 400-ampara putaa 
comparad to tha oonatant currant caaa. Baeauaa of tha potantiaMy 
largo onargy inefficiency, tha raauita auggaat that eta c ti i c vehicle 
battary/apaad oontroHar interaction muat ba carefully conaMarad 
In vahida design. Author 


N79-21010*f National Aaronautica and Spaca Administration 
Lewi* Research Cantar. C l avaland. Ohio. 

BA8EUNS TISTS OF TNI CPC HUMMINGBIRD ELECTRIC 
PASSENGER VEHICLE 

Ralph J Slavik. Edward A Maslowski. Noal B. Sargant. and 
Arthur Birchanough Oac. 1977 46 p Prepared for OOE 
(Contract EC-77-A-31-101 1) 

(NASA-TM- 73760: E-9485: C0NS-1011-6) Avail: NTIS 
MC A03/MF A01 CSCL 13F 

Tha rear-mounted internal combuttion angina in a four- 
paaMngar Volkswagen Thing was replaced with an alactnc motor 
made by modifying an aircraft generator and powered by 
12 heavy-duty, lead-acid battery modules Vehicle performance 
teats were conducted to meaaure vehicle maximum speed, range 
at constant spaed, range over stop-and-go driving schedules, 
maximum acceleration, gradeability limit, road energy consump- 
tion. road power, indicated energy consumption, braking capability, 
battery charger efficiency, and battery characteristics. Test results 
are presented in tables and charts. Author 


N78 26010*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio 

RESPONSE OF LEAD-ACID BATTERIES TO CHOPPER- 
CONTROLLEO DISCHARGE 

Robert L Cataldo (1978) 11 p refs Proposed for presentation 
at the 13th Inteisoc Energy Conversion Eng. Conf.. San Diego. 
Calif . 20-25 Aug 1978 Revised 
(Contract EC 77-A-31-1044I 

I NASA-TM- 73834-Rev. E-9421; CONS/ 1044-1) Avail: NTIS 
HCA02/MFA01 CSCL 13F 

The preliminary results of simulated electric vehicle, chopper, 
speed contiollei discharge of a battery show energy output losses 
at up to 25 percent compared to constant current discharges at 
the same average discharge current of 100 A These energy 
losses are manifested as temperature rises during discharge, 
amounting to a two-fold increase for a 400-A pulse compared 
to the constant current case Because of the potentially large 
energy inefficiency the results suggest that electric vehicle 
battery speed controller interaction must be carefully considered 
in vehicle design Author 


N7S-2SS96*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohm. 

AN INVERTER/CONTROLLER SUBSYSTEM OPTIMIZED 
FOR PHOTOVOLTAIC APPLICATIONS 

Roy Pickrelt. George 0 Sullivan (Abacus Control*. Inc . Somerville. 
N J ). and Walter C. Merrill 1978 11 p refs Presented at 

13th Photovoltaic Specialists Conf., Washington. D C. 5-8 Jun. 
1978; sponsored by IEEE 
(Contract EI49-26)- 1022) 

(NASA-TM 78903; DOE/NASA/ 1022-78/31 : E-9639) Avail: 
NTIS HC A02/MF A01 CSCL 13F 

Conversion of solar array dc power to ac power stimulated 


the specification, design, and simulation testing of an inverter/ 
controller subsystem tailored to the photovoltaic power source 
characteristics. Optimisation of the mveiter/controDer design is 
discussed as part of an overall photovoltaic power system de s igned 
for maximum energy extraction from tha solar array The special 


N/B-2MS9*! National Aeronautics and Space Administration. 
Lewis Research Canter. Cleveland. Ohio. 

A CYCLE TIMER FOR TESTING ELECTRIC VEHICLES 
Richard F Soltis 1978 11 p Proposed for presentation at 

the 5th Intern. Elec. Vehicle Symp.. Philadelphia. 2-5 Oct 1978: 
sponsored by the Elec. Vehicle Council 
(Contract EC-77-A-31-101 1) 

(NASA TM 78934; E-9677; DOE/NASA/ 101 1-78/27) Avail: 
NTIS HC A02/MF A01 CSCL 13F 

A cycle timer was developed to assist the driver of an electric 
vehicle in more accurately following and repeating SAE driving 
schedules These schedules require operating an electric vehicle 
in a selected stop-and-go driving cycle end repeating this cycle 
pattern until the vehicle cease* to meet the requirements of tha 
cycle. The heart of the system is a programmable read-only 
memory (PROM) that has the required test profiles permanently 
recorded on plug-in cards, one card for each different driving 
schedule. The PROM generates s direct current analog signal 
that drives a speedometer displayed on on* scale of a dual 
movement meter The second scale of the dual movement meter 
displays the actual speed of the vehicle as recorded by the fifth 
wheel The vehicle operator controls vehicle speed to match the 
desired profile speed. The PROM controls the recycle start time 
as welt as the buuer activation The cycle programmer is powered 
by the test vehicle's 12-volt accessory battery, through a 5 volt 
regulator and a 12-volt dc-to-dc converter. Author 


N7S-27003*# National Aeronautics and Space Administration. 
Lewis Research Center Cleveland. Ohio. 

STATE-OF-THE-ART ASSESSMENT OF ELECTRIC ANO 
HYBRID VEHICLES 

Jan 1978 596 p refs 
(Contract EX 76-A 31-101 1) 

(NASA-TM-79509; HCP/M 101 1-01) Avail: NTIS 

HC A25/MF A01 CSCL 13F 

Data are presented that were obtained from the electric 
and hybrid vehicles tested, information collected from users of 
electric vehicles, and data and information on electric and hybrid 
vehicles obtained on a worldwide basis from manufacturers and 
available literature. The data given include: (1) information and 
data bass (electric and hybrid vehicle systems descriptions, sources 
of vehicle data and information, and sources of component data); 
(2) electric vehicles (theoretical background, electric vehicle track 
tests, user experience, literature data, and summary of electric 
vehicle status): (3) electric vehicle components (tires, differentials, 
transmissions, tractron motors, controllers, batteries, battery 
chargers, and component summary): and (4) hybrid vehicles 
(type* of hybrid vehicles, operating modes, hybrid vehicles 
components, and hybnd vehicles performance characteristics) 

ERA 


N7S- 29994*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

A STIRLING ENGINE COMPUTER MODEL FOR PERFORM- 
ANCE CALCULATIONS Final Report 

Roy Tew. Kent Jefferies, and Oavid Miao Jul 1978 102 p 

refs 

(Contract EC-77-A-31 • 101 1) 

(NASA TM 78884 DOE/NASA/101 1-78/24: E 9613) Avail 
NTIS HC A06/MF A01 CSCL 108 

To support the development of the Stirling engine as a possible 
alternative to the automobile spark-ignition engine, the thermody- 
namic characteristics of the Stirling engine were analyzed and 
modeled on a computer The modeling techniques used are 
presented The performance of an existing rhombic-drive Stirling 
engine was simulated by use of '.his computer program, and 
some typical results are presented. Engine tests are planned in 
order to evaluate this model. Author 
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A78-33359 * Making aarotpaca technology work for tha 

automotio induitry ■ Introduction. W. T. Olson (NASA, Lewis 
Research Center. Cleveland. Ohio). Srciet v of Automotive Engineers. 
Congress end Exposition, Detroit. Mich.. Feb. 27t*jr. 3. 1978, 
Paper. 10 p. 

In many cases it has been found that advances made in one 
technical field can contribute to other fields An investigation is in 
this connection conducted concerning subjects from contemporary 
NASA programs and projects which might have relevance and 
potential usefulness to the automotive industry. Examples regarding 
aerospace developments which have been utilized by the automotive 
industry are related to electronic design, computer systems, quality 
control experience, a NASA combustion scanner and television 
display, exhaust gas analyzers, and a device for suppressing noise 
propagated through ducts. Projects undertaken by NASA's center for 
propulsion and power research are examined with respect to their 
value for the automotive industry. As a result of some of these 
projects, a gas turbine engine and a Stirling engine might each 
become a possible alternative to the conventional spark ignition 
engine. G.R. 


A78-33382 * Test and evaluation of 23 electric vehicles for 

state-of-the-art assessment. M. 0. Dustin and R. J. Denington 
(NASA. Lewis Research Center, Cleveland, Ohio). Society of 
Automotive Engineers. Congress 31 J Exposition, Detroit, Mich., Feb 
27 Mar 3, 1978. Paper 780290 12 p. 18 refs. 

Data developed by ERDA used to evaluate the performance 
parameters of modern eiectric vehicles :s present»d with reference to 
range, acceptation, coast-down and baking, tight of the tested 
vehicles had some type of regenerative braking system, which 
piovided range increases from 1 to 31 percent. In comparison with 
conventional vehicles, performance was found to oe lower, and 
reliability poorer. Energy consumption was the same, but electric 
power is less damaging to the environment than hydrocaibon fuels, 
and does not use up an increasingly scarce resouice. D.M.W. 


N78 22970*f Ford Motor Co . Dearborn. Mich 

AUTOMOTIVE STIRLING ENGINE DEVELOPMENT PRO- 
GRAM Quarterly Technical Progress Report. Oct. 1977 - 
Dec. 1977 

Ernest W Kitzner Jan 1978 98 p Sponsored in part by 

NASA 

(Contract EC 77 C 02 4396) 

(NASA CR 135331. CONS/4396-1; QTPR-1) Avail: NTIS 
HC A05/MF A01 CSCL 13.' 

The Foid/DOE automotive Stirling engine development 
program is directed towards establishing the technological and 
developmental base that would enable a decision on whether 
ar engineering program should be directed at Stidrng engine 
production The fuel economy assessment aims to achieve, with 
a high degree of confidence, the ERDA proposal estimate of 
20 6 MPG (gasoline) (or a 4500 lb 1WC Sliding engine pasaenger 
car Tlv. current M-H fuel economy projection for the 170 HP 
Stiding engine is 1 5 7 MPG The confidence level for this protection 
■s 32% A confidence level of 29% is projected foi a 22 1 MPG 
estimate If all of (he planned analyses and test work is 
accomplished at the end of the one year effort, end the protected 
impiovements are substantiated, the confidence levels would rise 
to 59% for the 20 6 MPG projection end 54% for the 22.1 
MPG projection Progress achieved thus far during the fuel 
economy assessment is discussed Author 


N78 23999*0 Joint Center for Graduate Study Richland. Wash 
STIRLING ENGINE DESIGN MANUAL Final Report 

William R Martini Apr 1978 3S9 p refs 
(Grant NsG-3152. Contract EC 77 A 31-1011) 

(NASA CR 135382 DOE/NASA/3 1 52 78/ 1 ) Avail NTIS 
HC A16/MF A01 CSCL 2 IG 

This manual is intended to serve both as an introduction to 
Stirling engine analysis methods and as a key to the open literature 
on Stirling engines Over 800 references are listed and these 
are cross referenced by data of publication, author and subject 
Engine analysis is treated starting from elementary principles 


and working through cycles analysis Analysis methodologies are 
classified at first, second or third order depending upon degree 
of complexity end probable application; first order for preliminary 
angina studies second order for performance prediction and 
angina optimization, and third order for detailed hardware 
evaluation and engine research A law comparisons between 
theory and experiment are made A second order design procedure 
is documented step by step with calculation sheets and a worked 
out example to *ollow Current high power engines era bnefly 
described and a directory of companies end individuals who are 
active ir 'tilling engine development is included Much remains 
to be . ,.i* ‘some of the more complicated and potentially very 
useful o pgr. procedures era now only referred to Future support 
will enao > a more thorough job of comparing a'l available design 
procedures against experimental date which should soon be 
available Author 


N79-269H*| Ford Motor Co., Dearborn. Mich 
CERAMIC REGENERATOR SYSTEM* DEVELOPMENT 
PROGRAM Progress Report. 1 Oct 1979 - 90 Sap. 1S77 

J A Cook. C A FuO’ -n J N. Ungscheit. and C. J. Rahnke 
Dec 1977 129 p rels Prepared for DOE 
(Contract DEN-3 81 

(NASA CR 135330: CONS/0008-1) Avail NTIS 

HC A07/MF A01 CSCL 13F 

Ceramic regenerator cores are considered that can be used 
in passenger car gas turbine engines. Stirling engines, and 
industrial/ truck gas turtv.ij engines Improved materials and 
design concepts aim*'* z. reducing or eliminating chamicai 
attack were placed on durability test in Ford 707 industrial gas 
turbine engines The results of 19 800 hours of turbine engine 
durability testing are described Two materials, aluminum silicate 
and magnesium aluminum silicate continue to show promise 
toward achieving the duiability objectives cf this program A 
regenerator core mode from aluminum silicate showed minimal 
evidence of chemical attack damage after 6935 hours of engine 
test at 800 C and another showed little distress after 3510 
hours al 982 C Results obtained in ceramic material screening 
tests, aerothermodynamic performance tests, stress analysis, cost 
studies, ana material specifications are also included Author 


N7S-2MR 7 *f Ford Motor Co . Dearborn. Mich 

CERAMIC "^GENERATOR SYSTEMS DEVELOPMENT 
PROGRAM Pt.;-eea Report 1 Jan. - 31 Mar. 1S7S 

J. A Cook. C A Fucinan. J N Ungscheit. C. J. Rahnke. and 
V D Rao May 1978 108 p refs 
(Contracts DEN3-8. EC 77 A 31 10401 

(NASA CR 135430 CONS 0008-3) Avail NTIS 

HC A06/MF A01 CSCL 11C 

Ceramic regenerator cores are considered that can be used 
in passenger car gas turbine engines. Stirling engines, end 
industrial/truck gas turbine engines Improved metenels and 
design concepts aimed Jt reducing or eliminating chemical attack 
were placed on durabrlit' tests/ in industrial gas lurbine engines 
A regenerator core made from aluminum silicate shows minimal 
evidence of chemical attack damage after 7804 hour, of engine 
test at 800 C and another showed little distress after 4983 hours 
at 982 C The results obtained in ceramic materiel screening 
teats aerothermodynamic performance tests, stress analysis, cost 
studies, and material specifications are also included. G.G 
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N7I 2IM2'! Boot-Alien and Hamilton. Inc.. Cleveland. Ohio 

Design and Oevetopmerit Div. v - 

FAtUMINARY FOWtR TRAIN DESIGN FOR A STATEOF 
TME-ART ILECTRIC VEHICLE Final Report 
PhAip MighdoN and Wriltam F Hahn Apt 1978 144 p cat* 

I Contracts NAS3 20696; EC 77-A 31-10441 
tNASA-CR- 136341. OOE/ NASA/0596- 78/ II Avail: NTIS 
HC A07/MF A01 CSCL 13F 

Pc war train designs which can ba implamantad within tha 
currant ststa of-tha art warn idantihad by maans of a raviaw of 
amafing alactric vehicle* and auitabla off-tha-ahalf components 
Tha affact of various motor/transmission combinations on vahicta 

range o<ar tha SAE J227a schadula 0 eye la was evaluated j 

Tha sefec.sd, stata-of-tha- irt power train amploys a dc aanas ! 

wound motb*. SCR controllar. variabla spaad transmission. i 

reganerat V* disking. drum brakes and radial ply liras Vahids ! 

range over tha SAE cycle can ba extended by approximately 

20% by tha further development of separately excited, shunt j 

wound OC motors and electrical controllers Approaches which 

could improve overall power tram efficiency, such as AC motor j 

systems, are identified However, future emphasis should remain 

on batteries, tires and lightweight structures if substantial range ! 

| improvements are to be achieved Author 

I : 




i 

i 


i 




*4 » * 4 ^ ' * 


88 SPACE SCIENCES (GENERAL) 


N7t- 32014*# National Aeronautic* and Space Adminiat ration 
Lawta Ba a ea r ch Canter, Oavaland. Ohio. 

SPAC8 CRAFT CHAROIM CONTROL RV TMCRMAL FWID 
(MISSION WITH LANTHANUM HtXASORIDI CMITTtRS 
Jama* F. Mom* Aug. 1978 20 p rata 
(NASA-TM-78990; E-97731 Avail: NTIS HC A03/MF A01 
CSCL 228 

Tharmal. field a nutter* of lanthanum tor parhap* cerium) 
heaaboride (LaBO) with temperature variability up to about 
1800 K are aoggeatud tar apacecraft charging control. Such 
emittar* operate at much lower voltage* with con aide rabiy more 
control and add plaama-diagnoatic versatility Thee* gain* ahould 
outweigh the addition*l complexity of providing heat lor the 
LaBO tharmal. field emitter. LS. 
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92 SOLAR PHYSICS 


Include! solar activity, tolar Hares, solar radiation and 
sunspots. 


N7S-2B028*! National Aeronautic* and Space Administration. 
Lewie Research Center Jeveiand, Ohio 
EVALUATION Of MOO I LA TO MEDICT INSOLATION ON 
TILTED SURFACES 

Thomas M. Klucher Mar. 1978 30 p refs 
(Contract EI49-26I-1022) 

(NA&A-TM-78842: E-9SS6) Avail NTIS HC A03/MF A01 
CSCL 10A 

An empirical study was performed to evaluate the validity 
of various insolation models which employ either an isotropic or 
an anisotropic distribution approximation for sky light whan 
predicting insolation on tilted surfaces. Data sets of measured 
hourly insolation values were obtained over a six-month period 
using pyranometers which received diffuse and total solar radiation 
on a horizontal plana and total radiation on surface* tided toward 
the equator at 37 deg and 60 deg angles above the horizon. 
Data on the horizontal surfaces were used in the insolation 
models to predict insolation on tha tided surface; comparisons 
of measured versus calculated insolation on the tided Surface 
were examined to tost the validity of the sky light approximation* 
It was found that the Liu-Jordan isotropic distribution model 
provide* a good fit to empirical data under overcast skies but 
underestimates the amount of solar radiation incident on tided 
surface under dear and partly cloudy conditions The anisotropic - 
dear-sky distribution modal by Temps and Coutson provides a 
good prediction for dear skies but overestimates the solar radiation 
when used for cloudy days. An anisotropic-all -sky model was 
formulated in this effort which provided excellent agreement 
between measured and predicted insolation throughout the 
six-month period. Author 
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N7R-2S0S2*f National Aeronautics and Spaca Admin lit ration 
Lewis Research Cantor. Cleveland. Ohio. 

OIRI8N AND FCRFORMANC9 OF HEART ASSIST OR 
ARTIFICIAL HEART CONTROL SYSTCMS eSS 

John A. Wabb. Jr and Vamon 0 Qabban In NASA. Washington 
Fourth Intar-Can tar Control System* Coni Jan. 1978 p 498-508 
rota (For availability aaa N78-23O10 1 3 99) 

Avail NTIS HC A22/MF A01 CSCL 12B 

TIm (actor* loading to tha da*>gn of a control lad driving 
lymtsm for aithar a heart assist pump or artificial heart ara 
discussed Tha system provides square pressure waveform to 
drive a pneumatic -type blood pump For assist usage tha 
system uses an R-wav* detector circuit that can detect tha 
A-wave of the electrocardiogram in tha presence of electrical 
disturbances This circuit provides a signal useful for synchronising 
an assist pump with the natural heart It synchronize* a square 
wav* circuit, the output of which is converted into square 
waveforms of pneumatic pressure suitable for driving both assist 
device end artificial heart. Tha pressure levels of the driving 
waveforms are controlled by moans of feedback channels to 
maintain physiological regulation of the artificial heart's output 
flow A more compact system that could achieve similar 
regulatory characteristics is also discussed Author 
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Test aDj evaluation of 23 electric vehicles for 
state-of-the-art assessment 

(SAE PAPFB ’SOIVO ] pCl81 **>*-3.1 182 

State-of-the-art Q f tarbofan rngirr noise ccutrol 

p0924 *78-3565° 

Alternative approaches to pi tsna * nfineaeot 

pO 1 7 4 A78-52-.46 

Cost /benef i t analyris of advanced material 

technologies for small aircraft turbine eng s 
[ aa.'-A-CB- u c 2f 5 1 p0027 K79 12383 

Reliability analysis of forty-fiv^ st rain-q.> 
i-ysteis mounted on the first fan stage of a 
YF- 103 engine 

( NASA-T4-7172U 1 pD109 *79-13407 



Ticamotf truism 


IdfuctU Thermionic Technology Program 

(VASA-C1-155299) pOt 43 *70*13599 

Bit ended performance solar electric propels Ion 
threat eyatee mtudy. Volnee St The aster 
technology evaluation 

[•A31-CI-1352S1-V0L-4) p0053 *78-16090 

Hater lain technology aesessaent for Stirling engines 
C BASi-TH-73789 ) p0069 *76-17187 

Technical and econonic feasibility study of 
solar/foesil hybrid pover aysteas 
[IASA-TH-73820) p0132 *76-17486 

State-of-the-art assessment of electric vehicles 
and hybrid vehicles 

r*ISn-TH-737561 p0179 *78-18988 

Op-data of traveling wave tebe laproveaents 

rmSA-TH-788521 p0096 *78-19397 

Desiga atmdy of wind tarblnes 50 kf to 3000 k* for 
electric etllity applications! analysis and 
design 

MASA-CB-1 349371 p0144 *78-23560 

General avlatioa Interna 1-coabuation engine 

research prograas at lASA-Levis Besearch center 

1*1SA-TB-78891) p0011 *78-2*139 

Technological developsent of cylindrical and flat 
shaped high energy density capacitors - — using 
poly eerie files 

[ *dSi-CB-135286 ] p0099 *78-24458 

Liquid-c< oling technology for gas turbines review 

and status 

r*hSI-TH-78906] pQ020 * 70 - 26 145 

Spattering technology in solid filn lubrication 
[■ASA-TH-78914) p0083 *70-26214 

Additional aspects of elastohydrodynaaic lubrication 
f VASA-TH-78898 J pOIIS *78-26443 

Status of wraparound contact solar ceils and arrays 
(1ASA-TH-78911 1 p0137 *78-26543 

SB DA- Vi si advanced themionic technology pcogran 
r 1ASA-CB-1572221 t»0145 *78-26579 

State-of-the-art assessnent of electric and hybrid 
vehicles 

T 1ASA-TH-795091 p0180 *78-27003 

Status of advanced turboprop technology 

pOOOl *78-270 c 5 

Status of the VASA -Lew is Besearch Center 

spacecraft charging investigation spacecraft 

saterials tests 

(■ASA-TM-789381 p0049 *78-27170 

Prellsinary power train design for a 
state-of-the-art electric vehicle 

{ 1ASA-CB- 135340 ] p0145 *78-2950* 

Prellsinary power train desigu Cor a 
state-of-the-art electric vehicle 

r*ASA-CB-13$301] pO 1 02 *78-2999 2 

Bate? lals technology assessnent for Stirling engines 

p0 1 17 *76-30318 

The 20/10 GHz satellite systems technology need'* 
assessnent 

f MSA-TH-70975 ) pOQ93 *70-31323 

TBCIIOLOCT TBAVSTBB 
*T AEROSPACE TECHNOLOGY TRANSFER 

in overview of aerospace gas turbine technology of 
relevance to the developsent of the automotive 
qas turbine engine 

f IASA-TM-73049 1 pooitt *78-13062 

TICIVOLOGT OTXLIZATIO* 

common ication satellite services for special 
purpose users 

p0094 178-31971 

Making aerospace technology vork for the 
automotive industry - Introduction 

P01R1 A78- 3 3 159 

utilization of solar energy in developitq 

countries - Identifying soae potential markets 

nO 142 178-450 1 7 

Emissions reduction technology program 

p00 1 2 *78-11065 

P*B polyinide prepreg with imp: .>«•* tack 
characteristics 

f nSi-TW-71999 ) p008 1 *7p-17?21 

Photovoltaic highway applications: Assessment of 

the near-tern market 

r*iSi-T *-730631 p0 178 *7 8 . 1 7g35 

flaking aerospace technology work for the 

automotive industry, introduction 
r*ASA-T«-73870 1 p0179 *76-17941 

Industrial Ion source technology for ion bean 

etching, surface texturing, and deposition 
f EA5A-CR- 1 3535 3 ) pD1f« *70-18883 
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flat hod of cold veld tag using ion but technology 
[NASA -CASE-LEV- 12902-1] p0117 *78-28459 

Continuation of the coapendlun of applications 
technology satellite and conaunicatlona 
technology satellite user experiments 1967-1977, 
volume 1 

[*ASA-CB-1354l6-fOL-1 1 p0042 *78-31141 

Continaatlon of the coapendlun of applications 
technology satellite and coaasn icat ions 
technology satellite user experiments 1967-1977, 
volume 2 — bibliography 

t*ASA-CB-135416-f0t-2] p0042 *78-31142 

TUIOI (TBADUIIK) 

Optical and electrical properties of ion bens 
textured Rapton and Teflon 

p0085 A7 8-24 906 

Optical and electrical properties of ion beam 
textured Rapton and Teflon 

C*ASA-TB- 73770) p0162 *78-13848 

Til ICOBB one ATI OB 
*T BBOADCASTIKG 
*T COHHOMCATIO* 

*T DATA URRS 

IT DIGITA1 SPACECRAFT TELEVISION 
*T PDLSB COBHONICATIO* 

*T PADZO CO I1 117* ICATION 
NT SATELLITE TELEVISION 
*T SPACECRAFT COHfllNlCATIOM 

Low cost satellite land nobile service for 
nationwide applications 

p0095 A78-03173 

TELEVISION SIST88S 
*T DIGITAL SPACECBAFT TELEVISION 
»T SATELLITE TBLSVISIO* 

Carrler-iuterference ratios for frequency sharing 
between frequency -nodulated 
amplitude-modulated- vestigial-sideband 
television systeas 

C*ASA-TP-1264 ) p0043 *70-28159 

TELL BOB* THBORT 
7 ■ETaOHK ANALYSIS 
TBLLDBIUfl 

Targets for producing high purity 1-123 
f NAS A-CASE-LEH- 10518- 3 ] p0065 *78-27226 

TEBPBBAT0BE 
*T AHBI E*T TBHPERAT0BE 
»T ATflCSPHEBIC TEMPERATURE 
*T FLAME TBRPER1T0RE 
*T GAS TEMPERATURE 
»T HIGH TEMPERATURE 
*T 10* TEMPERATURE 
*T tOi TEM PERA^URE 
*T BOOH TEMPERATURE 
*T S0BPACB TEMPERATURE 
*T TBAiSITIO* TEMPERATURE 
TEMPERATURE COITROL 

Evaluation of comnercially-available 
spacecraft-type beat pipes 

[ *A SA-TM-78026 ) p0103 *79-20459 

Liquid rocket engine self-cooled combustion chambers 
( IA SA-SP-8124 ) p0048 *78-21211 

TBBPERAT0BS DISTBIBOTIOI 

Temperature distributions and thermal stresses in 
a graded sirconia/aet al gas path seal system for 
aircraft gas turbine engines 

t 1IAA PAPER 78-931 pOIIR A78-20683 

Lubrication of high-speed, large bore 
tapered-roller be-rings 

{ ASME PAPER 77-LCR- 13 ) pOIIP *70-23*54 

Effect of coolant flow ejection on aerodynamic 
performance of low-aspect-ratio vanes. 2: 
Performance with coolant flow ejection at 
temperature ratios up to 2 

( »1SA-TP-1057 ] pOOQ 3 *70-11008 

Rooa temperature crack growth rates and -20 deg F 
fracture toughness of welded 1 1/4 inch A-285 
steel plate 

[ MASA-TM-73847 ] pOOtB *78-13182 

Temperature distributions and thermal stresses in 
a graded zitconia/meta 1 oa« path ieal syst*w for 
aircraft gar turbine engines 

[ RASA-TM-71818] poo 15 *78-15044 

Temperature 1 istribut ions of a cesium-seeded 
hydrogen-oxygen supersonic free jet 
f VASA-TP-1 162 } p017i N7B-20959 

TEMPERATURE EFFECTS 

Effects of heat treating r n Rene* 9« slightly 
below the gaaaa-prine solvus 

pO0*»l A 78- 1 87**2 
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Theraal environment affect* on atremgth and impact 
properties of boron-uluninon composites 

p0060 08- 3320* 

floa sure sent of tie time-temperature dependent 
dynamic mechanical properties of boron/alaalnaa 
composites 

p0061 379-33222 

Effect of thermal expos ere oa Imbricating 
properties of polyiaide flies end 
polyiaide -bonded graphite fluoride files 

(I3S3-TP-11251 pOOeO >78- 15277 

Thersal environment effects os strength and inpnct 
properties of boron -a la mi nun conposites 
( I3S3-TR-73885 ) p0059 >76-1715$ 

Sigh temperate re environmental effects on netels 
f MS3-TB-738781 p0017 >78-19158 

Effects of pressare and teaperature on hot 

pressing a sialon 

r»»S3-T«-769<i51 p0083 >78-2727* 

Effect of inlet tenperatore on the performance of 

a catalytic reactor air pollution control 

CtAS*-T8-70977] pOlQI >78-3153* 

TBRPE13T01B FIELDS 
7 TElPERATOBB DISTRIBOTIOI 
TBBFmim IE DIC 370 IS 
0 TBftPBBITOBE RE35D6IBG USTBORBITS 
TBBFB13T0RB XBSTIOflSBTS 
0 TBBPBRATOFB RB3S0BII6 USTBORBITS 
YERPEBATOTtB XlVBtSIOBS 
IT INTEBPACIiL TBBSIOB 
TBRPW3T0BR BBASOWBBBT 

Estimating surface tenperatore in forced 

convection nucleate boiling - 3 simplified method 

pO 105 378-15822 

T*CT1, a comparer program for the traasient 
theraal analysis of a cooled tarbine blade or 
vane equipped with a coolant insect. 1. Users 
manual 

f S3S3-TP-12711 pO 103 *70-28374 

TBBPEBlTOBE BUSDUM ZBSTBOBBBfS 

Serial thermography for energy conservation 

f §AS*-TB-789$9) p0129 §70-33510 

TBRPEBATOIE P BOTTLES 

Telocity and temperature profiles in near-critical 
nitrogen flowing past a horizontal flat plate 
(3SNB PAPEB 77-HT-7] pOlQ€ 370-17381 

Computer program for calculation of a gas 
temperature profile by infrared emission: 
Absorption spectroscopy 

r IASA-TB-73840 ] p0015 §70-15043 

fCBPEBIBG 

Thv design of an Fe-12Bn-0. 2Ti alloy steel for low 
temperature use 

r §3Si-CP-1353101 pOO70 §78-20310 

Long-term hot-hardness characteristics of five 
through-hardened bearing steels 

, MS3-TP-13411 p0073 §78-33196 

TBISILE PROPERTIES 

Effect of prior creep at 1365 F on the room 

temperature tensile properties of several oxide 
dispersion strengthened alloys 

p0074 378-71*31 

"'ensile and creep properties of the ezperiaental 
oxide disoersioa strengthened iron-base sheet 
alloy *A-95(P at 1365 K 

p007* *70-21856 

*■ - *eibull characterization for tensile fracture of 
multicomponent brittle fibers 

p0060 *70-24092 

elevated- tenperatore tensile and creep properties 
of several ferritic stainless steels 
r §*?*--§-710‘3 ] pO 069 §70-17 189 

TWSXLB SYMRGTB 

Theraal environment effects ou strength and impact 
properties of boron-aluminum composites 

p0060 *70-33204 

Correlation of fiber composite tensile strength 
with the ultrasonic rtress wave factor 

pooeo a^o-j^t 

Strength enhancement process for prealloyed powder 
soperal loys 

p0075 * '8- 33716 

correlation of fiber composite tensile strength 
with the ultrasonic stress wave factor 
r »*S»-T0-706461 p0058 §78-20255 

Strength enhancement process for prealloyed powder 
suoera l loys 

f §*5*-T0-700 14 1 p0070 §78-21266 


Quantitative nit canonic aval mail on of aochanioal 

r roMrtimi of engineering materials 
MU-TR-78905) p012* >78-2*56$ 

T818ZLB St BBSS 

Effect of eoli thlekneoe and material on flexural 
U'igne of hoilov rolling eleaents 
(3818 mil 77-X0B-1*) p0126 378-23355 

TBISlil TESTS 

Practmre aar face character let ice of off-axis 
coapositea 

P0067 *70-40371 

TBBB31T 3UOIS 

>T 3STI0L0T (TB3DBB3BR) 

Enaction diffesion in the BICril and cocril systems 

P0077 378-53063 

TBBB31Y SfSTBBB (ttOtU) 

0 DlfllTU SISTERS 
TBMS8TBX3L 830BRX8B 
0 GBOR3GIET1S8 

nsr ins 

9 TEST BQQXPBBBT 
TBST CR3IBUS 
IT *H ECHOIC CB3RBBBS 
BT UC00R CR3RBB6S 

test iQmim 

TCP testbed program planning and definition etndy 
inSI-C>-135362] p0029 >78-19160 

Thermal performance of a cost osi x«d suit i layer 
insulation (HtX) • Design and fabrication of 
test facility hardware 

( B3S3-CR— 157648} p0062 >78-20257 

Comparison of three experimental methods used in 
deters-ain 9 the thersal perforsance of 
flat-plate solar collectors 

113S3-TB-789291 p0139 >78-28614 

TBSt P3CXLITXBS 
VT *§BCB0IC CHARBEPS 
BT CASCADE VXID TOWELS 
»T 8BGIIE TBSTIIG UB0TAT0BIES 
«T BOOST TBST FACILITIES 
§T S0PEBS0WIC §I>D TOWELS 
§T BUD TOWELS 

Escort - I data aegnisition and display system to 
support research testing 

p0155 *78-37695 

The EfiDA/LefiC Photovoltaic Systems Test Facility 

p0143 *78-52051 

The EBD*/LeBC photovoltaic systems test facility 
[B3S3-TB-73787] p0035 >78-15059 

Thermal perforsance of a customized multilayer 
insulation (HLI) . Design and fabrication of 
test facility hardmare 

(BASA-CH- 157648] p0062 *78-2r?5* 

DOE LeBC photovoltaic systems test facility 

[ §*S*-TR-70923 1 p0138 §78-26549 

Status of the VASA-Levls Besearch Center 

spacecraft charging investigation — - spacecraft 
materials tests 

( 1AS3-TH-7B938 } p0049 >78-27170 

TBST TBB1CLBS 

Test and evaluation of 23 electric vehicles for 
state-of-the-art assessment 

[SAE PAPEB 700290] pO101 *78-33302 

TISTMS 

0 TBST BQOIPIEIT 
TBSTIIG 
0 TESTS 

TBSTIBG I3CBXIBS 

0 *EST EQ7IP8EIT 
TESTS 

Impetus of composite mechanics on test methods for 
fiber composites 

C§*o*-T0-78979 ] P 01 26 §70-324(4 

TBXTBBBS 

Optical and electrical properties of ion beam 
textured rapt on and Teflon 

(IASA-T0-73778] p0162 §78-13848 

Industrial ion source technology for ion beam 

etching, surface texturing, and deposition 
( IASA-CB-1 35353] p0169 §70-18883 

TP- 30 II6III 

High frequency dynasic engine simulation TF-30 

engine 

( §*S*-Ci- 135313 ] p0027 §78-13059 

TIBI >3 L 3GXT3TXOB 

Q TREWAL E1EHGT 

TRBBR3L CC1D0CTIPITT 

Thersal barrier coatisg system 

[ §*S*-C*SE-LSB-1255»-1 ) p0102 §70-18355 
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p 0030 178-24141 


* *I**W euuie gu path 

"tbbbil eomot comm 

Tso-Uyer therntl butlit cmUi« for kigh 
tniwntiM ooapOMita 9 

ties PIPBB 31-BII-76P) gtOM 178-18787 

* n flr«t T 2*f* 1 S'? °f th,r “ 1 b «rrier CMtd 
/“•* * t *7* bua «* ik • JWD tagine 
( 11 SI —Cl— 1 35360 J -A028 M78-i8A8a 

laalytleal Hill of theraal bare tar ooatad 
firat-etage bladea to an P100 anglaa 
r*lSl-ca-13S3S9) o0028 178 -imaa 

tdbwiv«/ooh«8lf» itra& 9 tk of a St02» W */o 
Jl 0 .lC lCc t IJ th « r «l barrier coating * 
fHSI-TH-73792) pOOS? I7B>1?1 <i9 

Thor.il barrier Siting am*. P 178 17,52 

[ HSI*C1S1«11I« 12S54* 1 ) p0102 M7B-1B3$^ 

Thor aal barrier coatings ^ 2 "78-18355 

fH8|-T8-?BBI0J p0059 I7B-2I291 

K fot full-coverage file-cooled 

blading analysis including the offsets of a 
thersal barrier coating 
rHhSl-TB-789511 d0021 

Analysis of petal tesperatare and coolant floe 
eith a thersal- barr ia r coating on a 
fall-coverage- fils-cooled turbine vane 
t MSA-TP-1310) 00022 1178-31 109 

Effects of con positional changes on the 

bat T iar eootlog synten 
7 ttrl **» t *biliioa xirconla coatings on gas 
turbine engine blades 

[ "iSA-Tfl— 78 976 1 n0077 i?A.^nn 

TBBBBAL CBBBBBTS P 2 78 31212 

8 C0B7BC7I? B 7101 
TBBBBAL CTClln TBSTS 

I ”l 1 a”U“insoUuSr t/hi,h te,Per,ltUre fU> “ “ 4 

Therxal eneiroonent affacts on 8trength°snd *lnpact ° ^ 
properties of boroa-sla.i,,. co.posit.I ^ 

The cyclic oxidation resi.taaee of cobalt® * 78 ' 3320 '* 
chronlnn-aloxlnan alloys at 1100 tad 1200 C and 
Jl 1 o! P ^ " tth ‘ he ®lc*«l-ehr-.aion-alaninoB 

aiioy systea 

10 /T?M h ? Ur 1 7cU * °* 1a «»loo baka»ior P at 7 815 7 c 5 °° 86 
/T500 ?/ of 33 high-teaperntare alloys 

Ezpeclaental deterainat Ion of transiant strain in 7 '* 

‘ l .tJ? t ?* ll7 ” C7c1 * 4 ■ 1 *«Utad torbine blade 
utilizing a non-contact technique 

, * S }“ T "~ 73896 ] p0017 R78-19U1 

h r » tS »- Tn -7 flB 7^ < " ,0C, ‘ i,: C7CliC °* 14a «°® 

Oliras X 7 Viatica at elstated t.^.^;. 23193 

18 ” C0U8 of " p *‘ “"™ 4 
tlASA-Tn-78926 ] d0117 

TBBIIIL DNUDITIOI P ° 137 B70 ’ 265 * 5 

Theraal vnvironsent effects on strength and inpact 
properties of boron-alnainun cosposites 

TBBBBiL BPfBCTS p006 ° * 78 * 3320 * 

0 TIRPSBAT0RE BFPBCTS 
TBEIIIl BFFIC1BBCT 
0 T N BE 80DT X ABIC BFEICIBBCY 
TBBBBtl BUSSIOI 
SI TBERBIORTC ERISS10X 
T'*EBAl BSBIS1 

CIS TEP thersal anonalies: Neat pipe systea 

perforaanc* 1 

r*»s»-CB-1?gqi3] d010|1 

TBBBBAL ERBMT STOBA88 P °’° 8 2 '* 10 

0 HEAT STOBASE 
TBBBIA1 8XPABST0I 

Effect of iiscoat lenities as a aeans to alleelate 

CMj«lt" l> *" Si<,n ,is “ tch lbu 9 < 1® launar 

f IIS|-TN"737 19 ] t»00S7 

TBBIBU F1T1C08 pOObl 178-13136 

r i !A?J-cJ?j5”fV 0 “'“ 7 ‘ i ” ia *“« af ®"~”ci' >,S 

Th ":*hl.It*!«r “ J “ li4ti » L 4 “ a for°alloy 7 braxe 33 * 

( RASA-CR-1 3*299 ] p0078 I7e . 141M 
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»bWI 76—8771 oOOau i7Deiiin 

lD biii t Siif kt "* i * fct ! load- bearing. 

Ugh -performance insulation nystea — ter 
®fl?je“fe pronoUant tanka 

, "™ 1,a load-ha aring kigk perforaanS 0 ”*!!^^^ 5 
CoLSS^of S ^i.kl. iaaalatloa .y.t^f” 8 - 1825 ' 

Jra‘,“ k * 4 •* rt8_, >»«« a ®P«ce sehlclee 
MlilL M»S»g 1 P 0081 » 78 -21190 

thermography for energy conservation 
tni^sssr™ 591 po,2, * Ta -33510 

0 TOBBOOBBBBATOBS 
mmt PMPmxss 
8 IBMBODtMBlC P80PBBTIBS 

TBBBiAt noncnoi 

Baittaace tad abaorptanca of BBSA caraalc tbaraal 

CMSA-TP^ngo" 9 8psto - - - 

TBBBBIL BBS18TABC8 P»020 B78 28148 

In oxparlnental P/B srongkt snparalloy for 
advanced teaperatore service 

TBBBBIL 1BB00BCB8 P °° 73 A78 ' ,S33S 

■T 0BTSBBS 
TBBBBIL SBXBUIM 
8 BEAT SB1BL0IB6 
TBBBBIL SBOCB 

The role of theraal shock in cyclic oxidation 
Pr ® li J 1 “ ar 7 study of cyclic tkarsal shock* 17B * 37676 

«'ninr.:,:: srsras,?*-"- 

"fSSJSsf* — * “ =>•“' 

tbbbibl naoLm 2 1 pooio »7 8 -23 193 

Thersal perforsauce of a ceatoaixed aaltllayer 
1 nan la t ion (Bill. n„i,n and fabrication^ 
test facility hardeare 

TeBBsirmSEm * 1 ' 83 p00e2 T78 - 2C257 

TBBBBIL 8TBB8BIS P 08 878 * 3173 5 

L *Us*Dates t * <,idU * 1 * traiBB *° 4 Jt teases in hybrid 

Tesperatare distributions and theraal P stress*s in° 71 
rirconia/aetnl gas path seal systee for 
aircraft gas turbine engines 

PAPER 78-93) pOlld 

Tesperatare distribotions and theraal Stresses in 

aircraft 5a 1 rt°:^“ t e*ig?“s P * t, ‘ 8881 87St " 

-nSS^ 1 -, t88r8ai ”£ ,S0M 

t PISA-CASE-tEB-12493-1 ) p 0 0 S 9 . 7 .- 221*3 

In d^ P °i 8t J? n a e 4 1 eItr «P°l a1 ioa of creep raptare 2 
data by the aialeea coaaiteent aethod. Part 3: 
Analysis of noltibeats 

( ®17i“Tl w 78flfl3 ] r012£ I7R-7U72 

TBBBBTObic COBTBBSIOB StSTBBS P 2 7 23 3 

8 TH oaic POSER SERE RATION 

TB8BB1. c C0*f BBTBBS 

Eiperiieots with enhanced code thernionic conserters 

Adsnn. ed Theraionic Technology Progran° 10 * * ?8 2,636 
r«ASA-CB-155299 ] p0103 R73-13599 

* P *?£T r ? *■*? ° f 3oa * ?a P°r- pressure braze alloys 
for thermionic converters 1 

( RASA-TB-78887] -« , ,« 

Dielaiode theraionic energy contetsion vith 
lanthnnee-hataborif > electrodes 
[ RASA-7B— 78887 ) , 

th8t8ionic ^.r 17 
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[MSA-CAAE-m- 12038-3] p0137 876-25555 

Lithiao And potanvlsx kut pip** for thorolobic 
CHIAttMA 

f«ASA-t 6-78946) p0104 116*2(390 

Porforaoaca of a thetoionic eoatactac aodala 
utilising voltter and collector boat alaaa 
(9AS1-T8-78941 J p0949 918-27 17# 

rmtMMic d too is 
At cast OR D200B3 
mi aionc nhhm 

MM/MM advanced thacalonic technology prograa 
f MSA-C8-157248) p0195 178-27552 

1BBIB20IXC 1UKIU 

lltblna and potaaaina boat pipes for tharaloaic 
converters 

f nSA-TB-789#6 1 pOtO* 178- 2( 390 

Perforsance of a thermionic coa farter aodole 
utilizing esitter and collector beat pipes 
T 9ASA-T9-78941 J p0049 178-2717# 

Spacecraft charging control by theraal, field 
ealsstoe elth laothaoas-hexaOotlde ealtters 
f VASA-TR-7B990 1 p0183 178-32014 

theiiioiic poin amuni 

Slob teaperatare beat pipe research at MSA Leals 
Research Caster 

ram 78-438) p0106 478-35(18 

Adtaaced Tberaioaic Technology Proaraa 

t»ASA-CR- 155299) p0143 178-13599 

High-tenperatare, high- poser-density tberaioaic 
energy conversion for space 

f SASA-TB-738AA) p0171 178-13890 

optiaire oat-of-core tberaioaic energy conversion 
for nnclear electric propulsion 

t RASA— T8-73892 ) p0170 I78-178S6 

Biqb teaperatore heat pipe research at RASA levin 
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Flov of liquid jets through closely voven screens 

pOlOB 478-42877 

ST4BPOBD Oil? . . C4LIF. 

Perturbation solutions for blade-to-blade 
surfaces of a transonic compressor 

p0008 478-12307 

STBI> SB4L CO. , PBIUDBLPBIi. P4. 

Feasibility study of negative lift 

clrcunfereotial type seal for helicopter 
transsissions 

[ RASA -CR- 1 35302 ] p0121 >78-17390 

SOVTBCBf I»C., B4BC0S BOOK. P4. 

Traction and lubricant fils teaperature as 
related to the glass transition teaperature 
and solidification 

p0087 178-40997 

Study of dynanic emission spectra from lubricant 
filus in an elastohydrodynaaic contact using 
Fourier transform spectroscopy 

( «1S1-CP- 159418] pOH2 >78-32809 

STSTBB3 SCIERCB 1>D SOFTB47B, l* JOLL4. CILIf. 

RASC1P, a three-diaensiot ^ 1 "Sarging Analyzer 
Program for complex spacecraft 

pOO 4 4 178-19567 

Spacecraft-generated piasaa interaction vith 
high voltage solar array 

(1141 PIPES 78-673J p005S 178-32751 

RASA Charging 4nalyzer Program - 1 computer tool 
that can evaluate electrostatic contaainat ion 

pQ044 178-33220 

Dynamic modeling of spacecraft in a 
collisionless plasma 

p00 3 7 >78-10150 

solar electric propulsion thruster interactions 
vith solar arrays 

f V191-C8-13 < '257] p0052 >78-13122 

1 three dimensional dynamic study of 
el* tatic charging in aaterials 

r VI 135256] p0099 >78-13328 

>A?C!P us* i 's manual 

{ VASA-CR-135259 ] p0099 >78-13329 
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TEIIISSEI Bill. SPICE IIST., T0LL4B0R*. 

Transient dynaeics of a flexible rotor with 
sqaeexe fill daepers 

r IXSX-CE-1050 1 p0123 *78-32433 

TEIES *61 BBIf., IIBGSBIILE. 

Invest iqat ion of tbe burning cot f iqui at ion of a 
coaxial inlector in a coabu&tion chaiter 
[ N*:1*-CP- 1 35 381 1 p00S« 178-72148 

TEI1S BUB.. E0ST1*. 

Inward transport of a toroidally confined plassa 
sublect to stronq radial electric fields 

p0172 *78-24Q90 


THE! HO ELECTRO* COHP. , BblTHXH, ItbSS. 

Ex per l sen t s with enhanced node tberiionlc 
converters 

p0146 178-29636 


IID1/IISI advanced t bar slot lc technology prograe 

f im-CMSimj p0145 978-24674 

TEEI60 ELECT IOB EECXEE1IXM COW., UUMI) USB. 

idesocsd Tbetwlonlc Technology Progrme 

(«*S*-CR-1S5297} *07*3 976-13599 

EHDb-MbSb advanced tbernionic technology proqrai 
(»*S»-CR-157222) R0145 E7E-26579 

ERD9/US1 advanced tbernionic technology progrme 
( N»S*-CR-1572481 p0145 *79-27552 

TOLEDO on*., ono. 

Diagonal doaleance natng function nlnlnltntloo 
nigorlthnn 

p0 159 *79-1610* 

Nonlinear f lap-lag-*iial equations of n rotating 
bean slth arbitrary precone angle 
(1111 78-991 1 |»0127 *79-29798 

Liquid let lnpibqenent nornnl to a diet In taro 
qrovlty 

f bSBE PIPES 78-**/Pl- 1 ] p0107 *78-4115* 

THE DSFEESB *ID SPXCE STSTEBS StOSP, MDOIDO BltCB, 
CbLlP. 

Discrete tlae donain lodellinq and nn*lyais of 
dc-dc converters with continnonn and 
dlncontlnoona indqctor corrsnt 

pOlOO *78-18796 

loo bean plane and efflss neasorenenta of an 
8-cn nerenry ion thruster 

(*I** PIPES 78-676 1 p0055 *78-32753 

Electrical Prototype Power Processor for the 
30-ca Nerenry electric ptopalslob eiqlne 
(*Ibb PbPEH 78-684] p0055 *78-37*39 

Ion bean plane and efflar cbaraet«rix*tion 
fltqbt expnriaent study 

r »*S*-GH-1 352751 p0052 *78-121*0 

Ion enqine anxillacy propulsion applications and 
lnteqration study 

( *45»-CR-135312] p0053 *78-15168 

Electric prototype poser processor for a 30ca 
ion thruster 

(NbSb-CS-1 35287 1 p0 05* 178-19200 

Extended perfoteance electric propulaics poeer 
processor design study. Voluae 1: Executlee 

sneaary 

( NXS4-CS-1353S7] p005* B78-20250 

Modeling and *nalysis of Power Processing 
Systews (81PPS) , Initial phase 2 
f N»5»-CR-1 35173] pOlOO *78-29350 

Rodellinq, analyses and design of switching 
converters 

r «*S*-CB-13517*1 pOlOO *78-29351 

CTS TEP tfcersal snoealles: Beat pipe systea 

perforaance 

r »*S»-CS- 15941 31 p0108 *78-29410 


T8H E00IP8EI7 LIBS., CLEfEUID, OSIO. 

Fiber reinforced PNB polyinide coapoaites 

(IlSb-CR-1353771 pC063 *78-25132 

TRR, IRC., CLEfELblD. 0810. 

Cost snslysis of Adeanced turbine blade 
eanefacturinq processes 

( NiSl-CR-135203] p0026 R78-10092 

TSR, IRC., RIDORDO BEXCB, CILIF. 

Netsstable states of stall race qas crystallites 

p0169 178-16069 

particle paraeeter snslyxinq spates 

( N1S1-C1SE-ILE-0609* 1 p009l R78-17293 

TBS STSTEBS, REDORDO 8B4CB, CtLIP. 

Experieents on ebistler wawe f ilssentstion and 
TLF hiss in a laboratory piasaa 

pO 1 99 *78-41788 

u 

0LT8 ASTSTFUS, I>C., IBTI1B. ClUF. 

Synthesis of perf luoroalkylene aromatic diamines 
( >151-0-159403 ] pOOR7 >78-31235 

ORITED TECBPOLOGI E5 COBP.. B4ST B4ITF01D. COBB. 

Fuel consumption improvement in current 
transport engines 

rim PIPER 70-930] pOO 1 3 178-45097 

ORITED TBCHBO LOGIBS RESE1BCH CEBTER, EIST BltTFOBD, 
COM. 

The effect o* >aCl/g/ on the Ba2SCU-indoced hot 
corrosion of Bill 

p0079 178-24901 
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V008BT CO«». , OllUt, Tit, 


comma somci non 


opv.2o.out of •* .fp.rla.it tor a.taraialag u« 
aatolgiitlo. characteristics ot alrcratt-ttpo 
tools 

(lhSh-Ct-13»329] p0090 0 78*16 190 

DOTalopaoat ot 81180 tad Sic ot lasrotod toaakaass 
[MSi-CR-135306] p0087 078-17216 

0 sot hod tor calcalatlag •xtaroally bloat flap 

aolsa 

t 0iSh-C0-295* 1 p0166 078-20920 

o aothod for caleolatlag strut tad splitter 
pitta solas la salt facial Theory tad 
eeriflcatloa 

(llU-Ct-29651 p0 167 078-20921 

sttdy of the effects of gaseoea eaelroaaeats on 
salfldttloa attach ot soperalloys 
[0hSl-CA-1)SJ09] p0079 078-21268 

Develop teat ot 811100 aaterlale 

f 0088-00-135290 3 p0087 078-21289 

Derivation tad ovtlottioa of aa approilaate 
aaalysia for three-diaeaaloaal vlacoat 
snbsoalc floe elth largo secondary velocities 
{ IIS1-CB-1S9930] pOOOB 078-33099 


V 

f OUGHT COlVo, DUUS, TBX. 

A conblned potential and viscous flov solution 
toe T/stol engine inlets 

t AIAA PAPBH 70*142] p0006 170-20702 


W 

BABSAI OUT. (POL A ID) . 

Cloud effects on alddle ultraviolet global 
radiation 

pOISO A78-42952 

■BST T IB6IIIA WIT., HOBGAITOIB. 
fluidized bed coabnstor aodeling 

(HASA-CR-135164] p0067 *78-10119 

IBSTBBI Cl A 8 C01P. # LTiSOOD, CALIP, 

Study of lubricant jet flov phenoaena in spur 
gears - Out of aesh condition 

[ ASHE TAPES 77-DBT-104] p0118 A 78-20600 

BBSTIBGBOOSB ELECTRIC CORP. , LIRA, OHIO. 

Solid State Beaote Pover Controllers for high 
voltage DC distribution systems 

poioo A78-15574 

BBSTIH6BO0SB BLBCTRIC COBP., PHILADELPHIA, PA. 

Bevised international representations for the 
viscosity of vater and steam and nev 
representat ions for the surface tension of vater 

p0105 170-15725 

■ESTIBCBOOSB BLBCTIUC COBP., PITTSBURGH, PA. 
Superconducting lb3Ge foi high-field magnets 

p0 17*> 170-41922 

Character ixat ion, shaping, and joining of 
Sic/soperalloy sheet for exhaust systes 
components 

f BA*l-C8-n5301 ] p0062 170-13134 

Pabr :ation and characteristics of experlnental 
radiographic anplifier screens 

r 1ASA-CB-29371 p0124 170-15501 

Tiobiua- geraanian superconducting tapes for 
higb-field sagnet applications 
( IASA-CR-135.U4] p0099 170-19392 

BBSTIBGBOOSB RBSBAICB LABS., PITTSBOiGH, PA. 

Dendritic veb silicon for solar cell application 

p0146 A70-53489 

IICBITA STATE OBIT., RAIS. 

Telocity, tenperature, and electrical 

conductivity profiles in hydrogen-oxygen BHD 
duct flova 

riASA-TH-709ffll p0104 170-20372 

II SCOBS II OBIT., BADI SOB. 

The role of drop velocity in statistical spray 
description 

p0107 A78-50323 


X 

XBBOX BLBCTBO-OPTICAL SISTERS, PASADBV1, CALIP. 
t2-cn nagneto-electrost atic containaent 
argon/xeocn ion source developeent 
(AIAA PAPPB 7R-601] p0039 A70-32756 

A nission profile life test facility 

fllAA PATBB 70-671] p0040 A78-37431 
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P ?®?® * 7 *-, 9,26 
f ®®?® * 78-20350 

.. S3 - 20??! 90 87 °- 25235 
** 83 - 206 %“? 2 ° ■ 7 °- 2 *" 3 
• *83-20?°° 2 ° 878 - 3 ”® 8 
** S3 - 20 ? M° 5 87 ®-» S ®»® 

■* S3 - 20 ? 31 22 * 78 -® S ®» 7 
P«025 * 78-*5098 
P0029 * 78-20129 
** S3 - 2063 ° 2 ’ " 78 - 2 ”®7 
P0033 * 78-85097 
P««30 * 78 - 27 , 2 * 
** S3 - 207 %“? 2 ’ 878 ~79105 

*• 83 - 20816 °* " 7 °- ,55( ” 

»* S3 - 20?!” 9 ,78 - 28 ‘« 8 
P0038 * 78 - 25,05 
*» S3 - 20958 2 ° ’ 7 *- 25 ' 08 

•* S3 - 20 $ S% 85 97 °- 275 *® 
P01«5 * 78-26579 
.* 83 - 2, ??? 85 ' 78 * 27 ”7 
.. s ,- 2 , o P ?, ,0 ° " 78 *”«io 
.. 83 - 210 %%°° ,,78 - 3,38 ® 
.. 83 - 2 , 0 %°?” * 78 - 37 ’ 3 ® 
*. 83 - 2 ,?!?°° 

** 83 - 2 , 0 *!°° ’ ,78 - ,60S# 
»* 83 - 2 , 0 %° 6 ° 3 ’ " 78 - 29,0 ‘ 
*» S3 - 2 , 05*° 8 878 ' 98?,e 
** S3 - 230 %%° 9 ° " 78 ' 2927f 
P ®®*« * 78 - 3,970 
P ®®’* * 78 - 3 , 97 , 
** 83 - 302 %° 7° 95 * 78 - 43 ' 73 
.'•• P - 05 - 0 % 0 !-%° 62 ,78 -”"° 
. OP - 06 - 0% 0 !- 7 ?,? 76 - 203 ’ 0 

... P°°52 * 78 -, 5, 6 7 

* 08 - 06 - 002-159 

, r , ,, * 78-16069 

* 6 ■“22-009-3.19 

• 8P - 3 9 - 087 - 00 ? 78 ""” 2 78 
•0 8 - 39 - 08?- 8 *? 78 **’ 8 
... P0O75 * 78-32319 

* S6 **,- 76 - 2,902 

*50- ,01?°' ' 8 * 78 - J » 83 ’ 
» 50 -, 0 , 8 P0 °” " 78 -’ 7 ’ P8 
* 80 - 3018 °''’ ,78 -’®»03 
« 80-, 0 .. P °° 52 ' 78 -' 7 «^ 

* SC - 306 ?°°°° * 78 -’” P7 

* 80 - 306 ?°’” * 78 -’‘ 7 0P 
P 00 J 9 * 78 - 191*3 
P 0029 878-19159 


505- 


S05 - 


505- 

506- 


■ SC-3080 

M ^ 30M P °° 62 878 ** 7 * 7®3 
. SO - SO ,? 0 ’** ,78 ' 78 «®3 
* 80 - 3 , 0 ?°”* 878 ~ 28878 
mo -,,,? 0 ’ 75 * 7 ®-*»oo 

*, 0 - 3„?'° 58 878 * 227 *® 
* 80 - 3 , 25°°° 7 * 7 °- W537 
* 80 - 3 , 2 ?°° 7 * ,,78 - ,9259 
*SO-„2?°’ 52 * 7 ®~ ,8672 
* 80 - 3 ,,?°’°* 878 -« W * 
* 80 - 3 , 3 ?°°” " 78 ' ,i3 ’ 7 
* 80 - 3 , 5 ?°’" * 78 - 2 ®‘®3 
.SO-,,.? 0 ’ 8 ’ * 78 * 2 3999 

* oooH -?!"! 0 ;; r° e572 

.-7.05-. P !?.’?6* 78 - 38835 

SK StffiS 

»hi sss :ssa 

00068 *78-15230 
P0156 *78-20806 
P° 082 *70-25215 
505-03 P0096 »78-,,? 0 ? 

505-03-?!°°’ 878 ' 2M “’ 
P0167 (78-25877 
P0167 *78-25828 

505 - 03-32 " 7 879 - 258 ” 

... P®®8J *70-1110* 

505-0* pO, , 3 *78-10*7* 
P0003 (78-1,002 
P0003 *78-11008 
poou ( 78 * 1 1 106 

P0015 (78-1106* 

P0101 (78-11379 
P0068 *78-15229 
P008 0 * 78-15 2 7 7 
POOO* (78-20080 
POO 17 *78-20110 
P0017 (70-201 ,1 
P0017 (78-20111 
P0081 (78-20337 
P0088 (78-20351 
P011* *78-20513 
P0070 .78-21269 
P0115 (78-21*70 
P0115 (78-21*73 
P0019 *78-22101 
POII 5 *78-22177 
P0020 *78-261*8 
P0021 *78-27,30 
p0021 (78-26099 
P0,0« (78-2837* 

P0,16 *78-28*57 
pO,,7 (78-28,58 
p000 5 »7*-.*0057 
pO,,7 (78-10585 
P0O22 (78-11109 
P0022 (7 b-13, 07 
P0022 *78-33108 
P0022 *78-3 1109 
P0071 *78-13196 
. P0117 (78- , 1**7 

>*05 pOOOl »78-,«99 8 
P0001 *78-16001 
P0018 *78-2,117 
P0018 *78-21110 
P0091 *78-222* 7 
P0O19 *78-21095 
P0161 *78-10896 

05-22°°° * 78 ‘ 331 ’® 

T0012 *78-33101 
>6 poll* *78-20512 
U P0080 »78-1029‘ 

P0081 *78-20336 


0-2 



REPORT/ACCESSION NUMBER INDEX 


Typical Report/ Accexeion Number Index Listing 


NASA 


DOCUAMNT 

MlCWtCHI 

swsoi 

•VMSOl 




ties »7c- ie»o»«- 


«U ACC2 ROOM 


i" '"*■ *'• •"•"9*1 •l(X'*n u m..«,i)» b, im numb,, Th, p«g. 
umb« inocitn in* p*«« <n iha ibin*cl uction m win ch ih* e i.non n locdad 
* ,noi »* ,h * »* «««=>> i* c««»i An 

"r* 1 ' ,nd ' C *'”,'^ 1 ,h * "* m •• * "ASA rtooit A pound tign ||| indic.l.. 
th#t the it#m it available on miciohche 


MS 77-2*3 


4 fOl-TR- 77-0051 


u run 
i* run 
it run 
u run 
i> run 

II PIPE* 
II PIPS! 

ii pipii 

II PIPER 
II PIPEI 
II PIPE! 
ll PIPII 
I PIPEI 
I PIPEI 
I PIPEI 
• PIPEI 
I PIPE! 

I PIPEI 
I PIPEI 
I PIPEI 
I PIPEI 
I PIPEI 
■ PIPEI 
I PIPE* 

I PIPEI 
1 PIPEI 
« PIPEI 
I PIPEI 
1 PIPEI ' 
1 PIPEI ■ 
I PIPEI ' 
l PIPEI ' 
I PIPEI 1 
1 PIPEI 1 
l PIPEI 1 
i PIPEI 1 
PIPEI 7 
PIPE* 7 
PIPEI 7 
PIPEI 7 
PIPEI 7 
PIPEI 7 
PIPEI 7 
PIPES 7 


■ 78-13 . 

I 78-12 . 

I 78-13 , 

■ 78-111 

■ 78-1*2 

■ 78-193 

■ 78-196 
I 78 2*0 
I 78-6*3 
I 78-6*6 

» 78-6*7-3 
I 78-6*7-31 
I 78-6*9 .. 
I 78-662 .. 

I 78-665 .. 

I 78-666 . . 

I 78-668 .. 

I 78-670 .. 

I 78-671 .. 

I 78-672 .. 

78-673 .. 

78-67* .. 

78-676 
78-677 ... 

78-681 ... 

78-68* ... 

78-685 ... 

78-686 ... 

78-698 ... 

78-702 ... 

78-709 ... 

78-7118 .. 

78-877 ... 

78-878 ... 

78-927 ... 

78-928 ... 

78-929 ... 

78-930 ... 

78-931 ... 

78-932 ... 

78-968 ... 

78-961 ... 

78-997 ... 

78-999 . . . 


p00«* 178-36719* 


ICS PIPE* J1-8M-76P p008* , 7e . 187f7 . 


P00 36 178-10129*8 


pOO« 178-10129*8 


.. P0023 
.. pO 106 
.. p0118 
.- pOOO* 

.. p0006 
.. p016« 
. p0166 

. pO 165 
. pO055 
. pOOSS 
. p0050 
. p0050 
. p0050 
. p0050 
. p0050 
. p0055 
. p0050 
. p0106 
. p00*0 
. p0050 
. p0055 
. p0051 
. p0055 
. pOOSI 
. p0039 
. p0055 
. p0051 
. p0051 
. pOOOO 

. poosi 

. p0051 
I poosi , 
p0044 
p0048 I 
pOO 38 I 
P0025 I 
P0025 I 
P0033 I 
p0025 I 
P0025 I 
p0007 1 
p0007 I 
pOO 25 i 
P0025 I 


3 178-20651** 
6 876-20682*8 
8 178-20683*1 
6 *78-20701*1 
6 *78-20702*1 
' *78-20735** 
5 *78-20736*1 
5 176-20763*1 
5 *78-37*30*1 
5 178- 37*34*1 
1 *78-3273*** 

) *78-32735*1 
> *78-32736*1 
) 178-327*3*1 
) 178-327*5*8 
i *78-37*36*8 
I * 76-327*7*8 
178-327*9*8 
i 178-37*31** 
178-32750*8 
*78-32751*8 
*78-32752*8 
*78-32753*8 
*78-3275*** 
*78-32756*8 
*78-37*19** 
178-32759*8 
*78-327604* 
*78-37*4 1*8 
*78-32768*8 
*78-32773*8 
*76-32776*8 
178-36004*8 
*78-36006** 
178-45095*8 
*78-48452*8 
*78-45096** 
178-45097*8 
*78-43504*8 
*78-43505*8 
178-*3520*8 
*78-4 5 0 96** 
*78-4 3644*8 
178-435*6*8 


III* PIPII 76-1030 

mi pipii 7i-iiif 
III* PIPII 71-1120 
IXII PIPII 76-1121 
IIII PIPII 76-1121 
*1*2 PIPII 78-1119 
mi PIPII 74-11*0 
mi PIPII 78-1153 
till PIPII 78-1219 

1111 78-197 .. 

mi 78-«ie 

1111 78-491 

mi 78-11*0 

*1*1” PI PI 1-78-668 . 

IIII- PIPII- 7 8-686 . 
Illl-PIPBI- 78-999 . 

II1I-PIPIP- 78-103* 
Illl-PIPBI— 76-1119 
III*- PIPER-76-1 121 


*1*1-76-665 
1111-76- 1121 


*m PIPII *76-61 . 

IX 183 SI RCB- 2 1-23 91 
IXIISII ECS-21-2817 
• XltS 8IIC8-78- IS 171 


ISLI PIIPI1IT 77-lC-SC-l 

ISM PIPII 77-017-10 ... 

ISli PIPER 77-017-101 .. 

ISIS PIPIR 77-DE7-10* .. 

•SHE PIPII 77-017-121 .. 

ISRE PIPEI 71-R7-7 

ISIS PIPER 77-17-9 

ISRE PIPER 77-108-8 .... 

ISRE PIPER 77-100-10 .... 

ISRE PIPEI 77-101-13 .... 

ISRE PIPEI 77-100-1* .... 

ISRE PIPEI 77-1,01- 10 .... 

ISRE PIPEI 77-91/IPr-s 
ISRE PIPER 77-II/ERER-5 . 
ISRE PIPER 77-9I/SRER-9 . 

ISRE PIPEI 77-V1/L0R-3 .. 

ISRE PIPII 77-11/108-4 .. 

ISRE PIPER 78-RI/P1-1 ... 

ISRL-TI-154-12 

I7L-TS- 205-POL-1 

IT1-TS-205-POL-2 

ITL-T1-205-POI-3 


IERIPCOR-TR 
1PI1KOS-TR 
IEIIOCOR— 71’ 
1PRIXOR-TR. 
IPIIXOR-TI- 
IPRIXOR-TR- 
IPS* XOR-TR- 
1PEIXOR-TI- 
IPRIXOR-TR- 


■78-18 ... 

-7 8- 19 (PI) 
■78-20 ... 

-78-22 (PI) 
■78-23 (PI) 
■76-26 (PI) 
■78-27 (PI) 
78-31 (PI) 
78-39 (PI) 


8CS-40160-1-POI-1 

BCS-40 180-2-POI-2 ... 

XS-40160- 3- POL- 3 ." 

BTS-TR- 78-5*- SOP Pt-1-P7-2 
075-78-78-55- PT-1 


... POORS 170-43560** 
... p0166 170-41029*0 
... p0166 *70-41020** 
... p0166 *70-41831** 
... P0166 *70-45129*8 
... p0007 *70-45113*0 
... pOO 06 I7B-*1R*1*I 
... p0168 I70-I10S2** 
.. p0067 178-4 1*u1** 
.. pOO** *70-355*0*0 
.. poioo 170-15*1*** 

.. pO 127 *70-2*790*8 
.. p0007 170-46537*8 

.. p0049 I 70-23144*0 
.. p00«9 I7R-21143** 
.. p0020 *70-2*1*1** 
.. p0049 170-26171*0 
.. p0164 170-26078*8 
.. p0164 *70-240*7*0 

.. p0040 170-21205*0 
.. pO 164 178-20086*0 

-. p0123 170-31500*0 

.. p0027 *70-12081*0 
.. p0032 178-1110*** 
.. P0145 *78-28600*8 

.. p0152 1 78-1067 2*8 

.. p0005 170-20*10* 

. p0 1 1 8 178-20591*0 
. p0123 178-20606*0 
. pOIIS 178-20600*0 
. p0118 178-20609*8 
. p0106 176-17*81*8 
. p0089 170-17*62*8 
. pOI 18 178-23152*8 
. p0119 176- 20414*8 
. pOIIO 176-23354*8 
. pO 126 178-23155*8 
. p00 75 178-28423*8 
. p0126 178-10531*8 
. p0174 179-311*3*8 
. P0146 178-331*7*8 
- pOI 19 178-33183*8 
. p0120 178-13184*8 
. pO 107 170-41161*8 

. p0078 *78-16234*8 

. p0008 178-20082*8 
. p0007 *78-12034*8 
. p0007 *78-12035*8 

P0117 (78-10585*8 
p0021 *78-28099*8 
P0022 *78-11109*8 
P002 1 *78-27130*8 
p0020 (78-261*3*8 
p0020 * 78-261*5*8 
p0056 *78-26178*8 
P0021 *78-27126*8 
p7071 *78-29215*8 

P0 156 * 78-208 0 2*8 
pO 157 *78-20803*8 
pO 157 878-20804*8 

P0038 (78-25106*8 
P0038 *70-25105*8 




isMit/accssstoa stmts mn 


CiSD-*IS-75-006 ... 

Cl fO-ilf *77*025 ... 

Cl 80-080*70*010 • 

CM- 77*70088*001922 

COO-OISI-O 

roof *76 1129-8 .... 

rOttS/0000-1 

COtV/0008-3 

CON8/006V-1 

CO00/0S05-1 

CQOO/0 305-2 ...... 

<*0*8/0105-3 

C 009/1002*3 

<*008/7011*1 

COOS/191 W 

COO0/1011*) 

rooi/1011-0 

CO08/101 1-5 ...... 

rotS/101 1*0 ...... 

C008/1011-7 

rotO/101 1-0 

<■0*5/1011-8 

COtO/1011-10 

roto/1011-11 

rooS/1011-12 

COOS/1011-13 

COOf* 1011-10 

rots/ioii-io 

rots/1011-20 

COtS/101 1*21 

rots/1011-22 

COOS/10M-1 

C008/10tt- 1 

cots/* 190-1 

coos /to 27-1 ...... 

<*003/9*27-2 

''■0*8/9690-1 

CO*S/97J3-1 

coo- 3056-23 

roo- 3056-25 

COO- 3056-26 

roo- 1056-29 

cso-rtoEf-ti«atc-i 

C 75- 537/5 01 

D-9179 

5DI-B0P-7068 

DOC-P77A £G*00-fOl-1 

t>or-t77»rc5?* 

Dor-I78|£G204 

0or-*78|£0*08 

DOC- 76303*2 87-?OL-1 

Dor-rotP-77i i«e ... 

rot/t*S|/059?-7R/1 
DOF/* I 51 /05 9 5-70/1 
I>OF/*ISI/10O*-70/1J 

DOK/IISI/101 1-78/21 
DOf/ilSI/101 1-78/2* 
D0r/*ASI/1G1 1-70/J5 
DO£/*ISI/101 1-78/26 
0nV0ISI/10 11-70/27 
DOViASI/1022-77/22 
por/*i5i/i02?-77/2i 
DOF/t*3*/ 10? 2-77/2* 
POf /tlSI/102 2-78/25 
POP/tl 51/10 72-76/26 

POP/tlSI/1022-76/27 

P0B/RIS6/1O 72-78/29 
DoF/ *151 /1 0 77-78/ 10 
DO*/»|5l/10?2-78/11 
POP/**5I/10 2 2-78/ 12 
POf /t*S 1/102 2*78 /1 4 
DOF/H5I/102*- 7*4/1* 

DO VOI 31/10 2 2-78/ 16 

DO f/fl SI /I 37 2- 78/ 18 
00 0/3151/1022-70/19 


p0062 070-70257*0 
p00t7 070-1*003*9 
pOlOO 070-31300*0 

p0100 070-31100*0 

p0070 070-10150*0 

pOllO 070-13000*0 

pOIOI *70-25000*0 
pOIOI 870-20997*0 
p0122 070-20*00*0 
p0160 070-20002*0 
p0157 170-20001*0 
p0157 I7C-2000**0 
p011* 870-19050*0 
p0179 070-10900*0 
p0 179 070-179*2*0 
p0170 070-1*011*0 
p0170 070-50920*0 
pOlOO 070-1 1C 10*0 
pOIT* 070-179*0*0 
p0179 070-17919*0 
p0170 070- *.7910*0 
p0170 070-1791**0 
p0170 070-17930*0 
p0179 *78-20021*0 
pOOl 5 070-10053*0 
pOI 79 070-20022*0 
pOlie 070-26551*0 
pOIOI 070-1*31**0 
p0088 170-1*177*0 
p0170 *78-17937*0 
p0069 f' -17107*0 
pOlOO *78-20023*0 
pOlOO 170-25010*0 
pOIOI *70-22970*0 
p0121 878-21*72*0 
p0122 *78-29**9*0 
p00*6 070-1 1709M 
p0086 *78-10291*0 

pO 1*3 *70-11599*0 
pOI *5 *78-2*6 7**0 
pO 1*5 >78-2*57**0 
pO 1*5 *78-27552*0 

p0 108 *78-13186*0 

pOIII *78-11*20*0 

pOOBO *78-15277*0 

pOI 22 *78-28*66*0 

p0031 *78-29099*0 
p0002 *78-280*1*0 
p0 122 *78-11*27*0 
pOO 12 *78-32097*0 

p01*1 *78-12529*0 

p0 1 12 *78-19616*0 

p014* *78 -2958**0 
p3182 *78-29992*0 
poll* *78-2t 651*0 
pOO 82 *78-22211*0 
pO 1 80 *78- 29994*0 
pooos *78-26098*0 
pO 1 15 *78-2*616*0 
p0180 *78-26996*0 
p 0 1 78 *76-17915*0 
pOIII *78-16*15*0 
pO 150 *76- 197 10*0 
pom *76-1*6*1*0 
poll* *76-19657*0 
pOtl* *76-19656*0 
poll* *76- 196*4*0 
p01*0 *76-29566*0 
p0 160 *7*- 7f995*f 
pOI 16 078-265*7*0 
pOll* »f6-?6‘>»8*0 
pOI 36 *78-27 * 49*0 
pO 1 16 **8-2*'.51*0 
pO 1 19 976-2t*S(,#| 

pOll* *70-26555*0 


DOt/1131/1022- 7? /*0 
OOt/SAt 1/1 022*71/81 
DO B/SISI/102S- 77/10 
0OS/S6SI/1020* 77/11 
001/1131/1020*77/1* 
DOt/SIBA/1 030-70/15 
DO t/f 111/1020*70/18 
DOt/SI SI/1 020*70/ 17 
OOl/f 108/1020*78/10 
DOt/SI SI/1 038*70/1 
DOS/SI SI/1 038- 70/2 
DOI/SI 81/1080* 78/1 
DOt/fll 1/1 08 0-70/2 
OOt/llSI/1 080-70/1 
DOS/HI 3 i/1 059-70/1 
DO 1/VI t 1/2 50 1-70/1 
DOt/SISI/2053-70/2 
DO t/SISI/1 112-70/1 
DO I/tlSI/1 152*71/1 
DOt/ll SI/0808 -78/1 
DO VMS 1/0808-78/2 

DC-88888 

D100- 28811-1 

D180- 286 13-2 

t-0871 

0* 18 1 1- 1 

I-S233 

t-0259-1 

f-05?8 

t- 6696 

1-0052 

t-0009 

B-0916-2 

t- 006* 

f-099* 

B-9005 

B- 9056-1 

B-9078 

*-9005 

f-*'085- 2 

B-9091 

B-911* 

B-9128 

1-915* 

B-9155 

B-9159 

*-917* 

B-9107 

B-9192 

£-91 95 

t-9203 

B-9207 

B-9213 

1-9220 

B-9222 

t- 9229 

t-9231 

£-9218 

£-92*6 

B-9252 

£-4251 

£-925* 

1- 9257 

£-9258 

£-9259 ............ 

£-9260 

£-9261 

£-9262 

£-926* 

F-9265 

£-9267 

r-9766 

£-9269 

£-9269-1 

£-«27l 

F- 927* 

2- 9276 

£-4278 

£-4261 

£-4786 

F-928B 

£-4784 

£-9291 

F-4296 

£-*246 

r-4?4-> 

£-9298-1 


pOIIO 070-28550*0 
pOlOO *70-29570*8 
p0133 *78-17*67*8 
pOIII *70- 17*8649 
p01S5 *70-2*815*8 
pOIII 170-10882*8 
p01)5 *70-31558*6 
p0115 *70-21550*8 
pOIIO *70- 2855 2*8 
pOlOO *70-29577*8 
p0180 *70-20576*0 
p0180 *70-11521*1 
p0008 *70-21210*6 
p0181 *78-31516*9 
p0 160 *70-20575*0 
p0071 *>0-29216*6 
p0072 *70-31208*8 
p0166 * 70-2080 2*9 
pOlil *70-21009*9 
p0l66 *70-23550*8 
pOlOO *70-22560*8 

pOOlO *70-27128*8 
p0127 *70-216*1*9 
p0127 *70-21696*9 

pOOOS *70-27003*9 
pO06S *78-17172*9 
p0086 *70-15211*9 
p0056 *70-26170*9 
p0135 *70-2*859*9 
p0172 *70-26927*9 
pOOIS *70-11081*9 
p00*7 170-13126*9 
p0021 *70-29100*9 
pOOIS *70-18053*9 
pOO 2 2 *70-13107*9 
p0022 *70-31109*9 
p0068 *78-13181*9 
p006* *70-12167*8 
p0057 *78-13130*8 
p005*» *78-13137*9 
pCOIS *70-13066*9 
pOO* 1 *70-22257*8 
pOI 7 1 *79-15905*9 
pOOO) *70-10026*9 
p0012 *70-10097*9 
p0096 *70-11301*8 
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